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you receive these extra values extra cost 
every you specify Amercoat 


big difference between just buying paints 
coatings and buying protection from corrosion. 
When you buy Amercoat, you’re sure receive cor- 
rosion protection because Amercoat specializes 
corrosion control. Amercoat produces protective coat- 
ings exclusively, and has developed the most complete 
line protective coatings available industry. 


Amercoat, know from experience every 
industry that corrosion can’t licked with so- 
called “all purpose” paints and coatings with hap- 
hazard coating selection and application methods. 
takes careful analysis the specific exposure prob- 
lem—it takes the proper selection coating with 
specific properties resist the exposure, and takes 
attention surface preparation and application de- 
tails that the coating can its job properly. 

You can sure when you specify Amercoat that 
you will receive the most suitable coating for your 
specific problem. Equally important, but extra 
cost, you receive many added benefits that assure you 
maximum protection. Amercoat representative 
gives you the full benefit his experience. 


carefully analyzes your complete problem. 
determines the particular coating that will best 
solve your problem. 


And gives complete on-the-spot advice regarding 
surface preparation and application procedures. 


That’s why protection-wise—and dollar-wise, Amer- 
consistently your best coating specification. 
Investigate Amercoat now. There’s representative 
near you assist you. 


WRITE FOR 
THIS FREE 
BOOKLET 


This valuable guide can help you effect sub- 
stantial savings maintenance costs. lists 
the vital steps which can often mean the differ- 
ence between long coating life early failure. 
The guide discusses correct coating selection 
methods, and thoroughly describes surface 
preparation and application techniques. Included 
suggested test for evaluating chemical re- 
checklist safety precautions. For your free 
copy write: 


Chicago, Kenilworth, New Jersey 
Jacksonville, Florida Houston, Texas 


Dept. 4809 Firestone South Gate, 
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WHEN MAN LEARNED win metals from the earth 
“reducing” them from ores, Nature 
launched retaliatory attack reclaim them that 
only-too-familiar process oxidation called 
sion.” 

One the weapons which has proved itself 
protective shield against Nature’s corrosive forces 
lead the imperishable metal. the form white 
lead red lead paint provides durability and 
weather resistance which protects buildings and 
steel structures. the process industries, lead has 
itself virtually indispensable material 
construction—such pipe and sheet—in the han- 
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dling corrosive chemicals, especially sulfuric acid. 
Extruded lead tubing has been used protective 
sheathing overhead and underground telephone 
and power cable since the late 

The ability lead meet the rigid requirements 
these types applications unmatched any 
other common metal. Moreover, since none its 
physical and chemical characteristics are altered 
use, metallic lead easily reclaimed and can 
returned the market for another cycle service. 


one warning designs adopted the 
Chemical Industries Committee, International 
Labor Organization, for the labeling corrosive 
substances that are shipped across national boun- 
daries. ILO hurdled the language barrier choos- 
ing labels without words that illiterate workers 
any country could warned danger. 
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GALVO-LINE CUTS GALVANIC 
PROTECTION COSTS 


Dow’s magnesium ribbon anode 


gives you 


the most economical pipeline protection 


When considering galvanic protection, think first 
Galvo-Line®—the most economical method pipeline 
protection—unique for its fast, mechanized installation. 


While Galvo-Line was designed specifically cut instal- 
lation costs, field tests indicate that anode life has not 
been sacrificed. Properly designed installations many 
soils offer much years effective life, and yet 
retain the other reliability factors expected 
protection magnesium anodes. There risk, for 
example, trouble caused power line failure, rodent 
attack insulation, dried-up ground beds. 


Given reasonable conditions, Galvo-Line can installed 


you can depend DOW MAGNESIUM ANODES 


rates upward 3,000 feet per hour—the equivalent 
installing Galvo-Paks® the same time. 
making costs are also reduced—one connection 
500-1000 feet will usually suffice. Uniform distribution 
and efficient utilization current contributes 
Galvo-Line’s economy and dependability 
line protection. 


There every likelihood that Galvo-Line 
your pipeline protection job. For the complete 
your nearest Dow office distributor Dow 


THE DOW CHEMICAL COMPANY, Magnesium Sales 
Midland, Michigan, 315K. 
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THIS MONTH’S COVER—This welded steel 
pipe drips drainage from overhead street 
days after every rain. The pipe 
corroded paper thin and the footing 
badly result the continued 
attack the seeping water. similar adjacent 
steel pipe badly corroded large pieces can 
pinched from it. 
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CANADIAN REGION 


R. J. LAW, Director; The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I. RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
400 E. Broadway, Van- 
couver 10, B. 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oil Ltd., 
300 Ninth Ave. W., Calgary, 
Alta. 


Edmonton Section 
(Being Formed) 

F. W. HEWES, Interim Chair- 
man; Canadian Protective 
Coating Ltd., 9336 91st Street, 
Edmonton, Alberta. 


Hamilton-Niagara Section 


H. W. HYSLOP, Chairman; 
United Gas & Fuel Co. of 
Hamilton, Ltd., 82 King St. 
E., Hamilton, Ontario, Can- 
ada. 

H. C. WADE, Secretary-Treas- 
urer; The Steel Co. of Can- 
ada, Ltd., Hamilton Works, 
Wilcox Ave., Hamilton, On- 
tario, Canada. 


Montreal Section 


H. G. BURBIDGE, Acting 
Chairman; 1700 Sun Life 
Building, Montreal, Quebec. 


Toronto Section 


T. R. B. WATSON, Chairman; 
Corrosion Service, Ltd., 21 
King St. E., Toronto, On- 
tario, Canada. 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada. 

R. J. LAW, Secretary; The In- 
ternational Nickel Co. of 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada. 


Vancouver Section 


F. M. CAZALET, Chairman; 
British Columbia Electric 
Co. Ltd., Vancouver, B. C. 

G. E. MAYNARD, Vice-Chair- 
man; G. S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 
urer; Wilkinson Co., Ltd., 
190 West 2nd Avenue, Van- 
couver, B. C. 


NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
St., Detroit, Michigan 

R. E. WICEN, Chairman; 
Chain Belt Co, of Milwaukee, 
1600 W. Bruce St., Mil- 
waukee, Wisconsin 

W. A. DERINGER, Vice- 
Chairman; A. O. Smith 
Corp., 3533 North 27th St., 
Milwaukee, Wisconsin 

H. F. HAASE, Secretary- 
Treasurer; 2202 South 28th 
St., Milwaukee, Wisconsin 


Chicago Section 

L. W. EWING, Chairman; 
Standard Oil Co. of Indiana, 
910 S. Michigan Ave., Chi- 
cago, Illinois. 

R. I, LINDBERG, Vice-Chair- 
man; Sinclair Research Lab- 
oratories, Inc., 400 E. Sibley 
Bivd., Harvey, Illinois. 
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SOUTH CENTRAL 
Va, 


L. W. PETERSEN, Secretary; 
Swift & Company, U. S&S. 
Yards, Chicago, Illinois. 

R. W. FLOURNOY, Treasurer; 
Corn Products Refining Co., 
Chemical Division, 3216 
Prairie Ave., Brookfield, 
Illinois. 


Cleveland Section 


WILLIAM W. PALMQUIST, 
Chairman; National Carbon 
Company, Box 6087, Cleve- 
land 1, Ohio. 

THOMAS H. HOWALD, Vice- 
Chairman; Chase Brass and 
Copper Co., 1155 Babbitt 
Road, Cleveland, Ohio. 

JANE RIGO, Secretary-Treas- 
urer; American Steel & Wire 
Co., Wire Ave., Cleveland, 
Ohio. 


Detroit Section 

JAMES F. HIRSHFELD., 
Chairman; The Hinchman 
Corporation, 1208 Francis 
Palms Bldg., Detroit 1, 
Michigan. 

EUGENE V. IVANSO, Vice- 
Chairman; Detroit Testing 
Labs., Inc., 554 Bagley Ave., 
Detroit, Michigan. 

DAVID L. HILL, Secretary; 
Timken Detroit Axle Co., 
100-400 Clark Ave., Detroit, 
Michigan. 

PROCTOR G. COATES, Treas- 
urer; Michigan Bell Tele- 
phone Co., 312 Potawatomi 
Blvd., Royal Oak, Michigan. 


Eastern Wisconsin 


Section 


ROBERT A. HUSEBY, Chair- 
man; A. O. Smith Corp., 3533 
North 27th St., Milwaukee, 
Wisconsin. 


ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy, Wisconsin. 


HAROLD F. HAASE, Secre- 
tary-Treasurer; 2202 South 
28 Street, Milwaukee, Wis. 


Greater St. Louis Section 

CAMDEN A. COBERLY, 
Chairman; 316 Oak Manor 
Lane, Webster Groves 19, 
Missouri. 

WILLIAM J. RIES, Vice- 
Chairman; Tretolite Com- 
pany, St. Louis 19, Missouri. 

ROBERT D. SANFORD, Secre- 
tary; Nooter Corporation, 
1400 South Second St., St. 
Louis 4, Missouri. 

DONALD H. BECKER, Treas- 
urer; Reilly Tar & Chemical 
Corp., P. O. Box 370, Granite 
City, Illinois, 
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Kansas City Section 

L. F. HEVERLY, Chairman; 
Heverly Engineering Co., 
5425 Chadwick Rd., Kansas 
City, Kansas. 

R. A. KELLEY, Vice-Chair- 
man; Minnesota Mining & 
Mfg. Co., 4224 West 73rd 
Terrace, Prairie Village, 
Kansas, 

J. C. BERRINGER, Secretary- 
Treasurer; Panhandle East- 
ern Pipe Line Co., 1221 Balti- 
more Ave., Kansas City, 
Missouri. 


Southwestern Ohio 


Section 

ARTHUR D. CASTER, Chair- 
man; 38 Arcadia Place, Cin- 
cinnati, Ohio. 

W. A. LUCE, Vice-Chairman; 
The Duriron Co., Inc., Box 
1019, Dayton, Ohio. 

LEWIS M. LEDERER, Secre- 
tary; Inner-Tank Lining 
Corp., 1097 Wade St., Cin- 
cinnati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Co., 
General Engineering Depart- 
ment, P. O. Box 960, Cin- 
cinnati 1, Ohio. 


NORTHEAST REGION 


GEORGE E. BEST, Director; 
Mutual Chemical Co. of 
America, 1348 Block St., 
Baltimore 31, Md. 

KEMPTON H. ROLL, Chair- 
man; Lead Industries Assoc., 
420 Lexington Ave., New 
York 17, New York. 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Marcus Hook, Penn- 
sylvania. 

EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts. 


Baltimore Section 

ALLEN L. ALEXANDER, 
Chairman; 1710 Oakcrest 
Drive, Alexandria, Va. 

ADOLPH BIALECKI, 
tary-Treasurer; U. S. 
trial Chemicals Co., 
search Labs., Box 1956, 
Baltimore, Md. 


Genesee Valley Section 

ORSON J. BRITTON, Chair- 
man; Pfaudler Company, 
1000 West Avenue, Roches- 
ter, 

JOHN A. TEMMERMAN, 
Vice-Chairman; City of Ro- 
chester, 242 Main St. W., 
Rochester, N. Y. 


NELSON CARTER, 
tary-Treasurer; Eastman 
Kodak Co., Kodak Par, 
Bldg. 23, Rochester. 
N. ¥. 


Greater Boston Section 

JOHN SWIFT, Chairman; A, p 
Little, Inc., 
Drive, Cambridge, Massachu- 
setts. 

A. ORMAN FISHER, Vice- 
Chairman; Monsanto Chemi- 
cal Co., Everett Station, Bos. 
ton, Massachusetts, 

J. DWIGHT BIRD, Secretary. 
Treasurer; The Dampney 
Co., 1243 River, Hyde Park, 
Boston, Massachusetts. 


Kanawha Valley Section 
GEORGE F. ORR, Chairman; 
United Fuel Gas Company, 
Box 1273, Charleston, W. Va, 
J. M. BATES, Vice-Chairman; 
Carbide and Carbon Chemi- 
cals Co., 437 MacCorkie Ave., 
South Charleston, W. Va. 
GEORGE W. KLOHR. Secre- 
tary; E. I. duPont de 
Nemours & Co., Box 993, 
Charleston, W. Va. 
CONRAD L. WIEGERS Treas- 
urer; Allied Services, Ine, 
Spring & Bullit: 
Charleston, W. Va. 


Metropolitan New 


York Section 

MORTON BERMANN, Chair- 
man; Brooklyn Union Gas 
Company, Greenpoint Works, 
Maspeth & Varick A venues, 
Brooklyn 11, New York. 

F. J. LeFEBVRE, Vice-Chair- 
man; Electro Rust-} roofing 
Corp., Box 178, Newark 1, 
New Jersey. 

R. H. LUCKE, Secretary-Treas- 
urer; Esso Standard Oil 
Company, Box 222, Linden, 
New Jersey. 


Philadelphia Section 

H, H. BENNETT, Chairman; 
Socony-Vacuum Oil Co., Inc, 
Paulsboro, N. J. 

J. S. PETTIBONE, Vice-Chair- 
man; American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 

F. SPENCER, Secretary- 
Treasurer; Keystone Shipping 
Co., 1000 Walnut Street, 
Philadelphia, Pa. 


Pittsburgh Section 

FRANK E. COSTANZO, Chair- 
man; The Manufacturers 
Light & Heat Co., 2202 
Vodeli St., Pittsburgh 16, 
Pennsylvania. 

WAYNE W. BINGER, Vice- 
Chairman; Aluminum Com- 
pany of America, Box 172, 
New Kensington, Pennsyl- 
vania. 

L. G. ROYSTON, Secretary; 
Royston Laboratories, In- 
corporated, Blawnox, Penn- 
sylvania. 

WILLIAM G. RENSHAW, 
Treasurer; Allegheny Lud- 
lum Steel Corp., Bracken- 
ridge, Pennsylvania. 


Schenectady-Albany-Troy 


Section 

A. C. MENGEL, Chairman, 

American Locomotive Co. 
Jay Street, Schenectady, 


SIMONS,  Vice-Chair- 
man; General Electric 
Research Lab., Box 
Schenectady, N. Y. 

G. S. COOK, Secretary- 
urer; General Electric 
Chemistry Dept., 1! 
Avenue, Scotia, N. ‘ 


Southern New 


Section 

A. W. TRACY, Chairman; 
American Brass Company, 
Waterbury, Connecticut. 

F. M. BARRY, Vice-Chairman, 
Scoville Mfg. 
Mill Street, Waterbury, Con- 
necticut. 

L. M. RASMUSSEN, Secretary- 
Treasurer; Manning Maxwell 
Moore, Inc., 250 
St., Stratford, Conneticut. 
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Directory 


Western New York 


Section 
MES E. SHIELDS, Chair- 

"ae: 820 College Ave., Ni- 
agara Falls, New York, 

J. E. THORNBERG, Vice- 
Chairman; Hooker Electro- 
chemical Co., Box 344, Ni- 
agara Falls, New York, 

WILLIAM R. WARDROP, 
Secretary- Treasurer; Metal- 
Cladding, Inc., 128 Lakeview 
Ave,, Buffalo, New York. 


SOUTHEAST REGION 


E. P. TAIT, Director; Alloy 
Stee! Products Co., Candler 


Bldg., Atlanta, Ga. 
H, Cc. VAN NOUHUYS, Chair- 


man; Southeastern Pipe Line 
Co., Box 1737, Atlanta, 
Geor 


J. FRANK PUTNAM, Vice- 
Chairman, Anti-Corrosion 
Manufacturing Co., 2464 
Memorial Drive, S. E., At- 
lanta, Georgia. 

E. D, V!NES, Secretary-Treas- 
urer; oppers Company, Inc., 
Tar Products Division, Wood- 
ward, Alabama, 


Section 

J, FLYNN JOHNSTON, Chair- 
man; American Tel. & Tel. 
Co, 1139 Hurt Bldg., At- 
lanta, Georgia. 

RAYMOND F. TRAPP, Vice- 
Chairman; 3431 Sherman 
Road, Hapeville, Georgia. 

ALEX M. ERGANIAN, Secre- 

y asurer; Pipe Line 
ice Corp., 1734 Candler 

Bidg., Atlanta, Georgia. 


Jacksonville (Fla.) 
Section 


HENRY T. RUDOLF, Chair- 
man; Atlantic Coatings Co., 
Inc., P. O. Box 2976, Jack- 
sonville 3, Florida. 

H. E. ALEXANDER, Secre- 
tary-Treasurer; Dozier & 
Gay Paint Co, P. O. Box 
3176, Station F, Jacksonville, 
Florida. 


Miami Section 


JOSEPH B. PRIME, JR., 
Chairman; Florida Power & 
Light Co., Box 3100, Miami, 
Florida. 

J. 8. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida, 

NICHOLAS O. BOUTZILO, 
Secretary-Treasurer; Peoples 
Water & Gas Co., Box 1107, 
North Miami, Florida. 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director; 
Shell Oil Co., Box 2527, 
Houston, Texas. 

H. L, BILHARTZ, Chairman; 
Atlantic Refining Co., Box 
2819, Dallas, Texas. 

E. C, GRECO, Vive Chairman; 
United Gas Corp., 

Box 1407, Shreveport, La. 

JOHN E. LOEFFLER, Secre- 
tary-Treasurer; Thornhill- 
Craver Co,, Box 1184, Hous- 
ton, Texas. 

JOHN W. NEE, Assistant Sec- 
retary-Treasurer; Briner 
Paint Mfg. Co., Inc., 3713 


Agnes St., Corpus Christi, 
Texas, 


Central Oklahoma Section 

Cc. H. KOPP, Chairman; Pep- 
bers Refining Co., Box 1713, 
Oklahoma City, Okla, 

CLYVE C. ALLEN, Vice- 
Chairman; Anderson - Prich- 
ard Oil Corp., Liberty Bank 
Bldg., Oklahoma City, Okla. 

LOYD GOODSON, Secretary- 
Treasurer; Oklahoma Nat- 
ural Gas Co., 213 N. Broad- 
Way, Shawnee, Okla. 

DAN H. CARPENTER, Trus- 
tee; Sohio Petroleum Co., 


8kirvin Tower, Oklahoma 
City, Okla. 
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Corpus Christi Section 


Cc. F. WARD, Chairman; Mag- 
nolia Petroleum Co., Refin- 
ing Dept., Box 1179, Corpus 
Christi, Texas. 

JOHN P. WESTERVELT, Vice- 
Chairman; Pontiac Pipe Line 
& Export Co., Box 1581, 
Corpus Christi, Texas. 

RAYMOND H. PFREHM, Sec- 
retary-Treasurer; Humble 
Pipe Line Co., Box 1051, 
Corpus Christi, Texas. 

FRED W. HODSON, Trustee; 
Johns-Manville Sales Corp., 
401 N. Toucahua St., Corpus 
Christi, Texas. 


Houston Section 


L, G. SHARPE, Chairman; 
Humble Pipe Line Co., P. O. 
Drawer 2220, Houston 1, 
Texas. 

J. A. CALDWELL, Vice-Chair- 
man; Humble Oil and Ref. 
Co., Box 2180, Houston, 
Texas. 

R. C. BOOTH, Secretary- 
Treasurer; 5719 South Seas, 
Houston, Texas. 

OLIVER OSBORN, Trustee; 
Dow Chemical Co., Freeport, 
Texas. 


New Orleans-Baton 
Rouge Section 


JACK T. MARTIN, Chairman; 
The Texas Company, Pro- 
duction Dept., P. O. Box 252, 
New Orleans, Louisiana. 

FRANK BIRD, Vice-Chair- 
man; The California Co., 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, Louisiana. 

RUSSELL W. SCHUTT, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 193, 
New Orleans, Louisiana. 

T. B. WOGAN, Trustee; Prod- 
ucts Research, Inc., Box 
6116, New Orleans, Louisiana. 


North Texas Section 


J. GORDON MEEK, Chair- 
man; Metal Goods Corpora- 
tion, Box 7086, Dallas, Texas 

PAUL C. FLEMING, Vice- 
Chairman; Gulf Oil Corp., 
Drawer 1290, Ft. Worth, 
Texas. 

L. SLOVER, Secretary- 
Treasurer; Keith-Kote Co., 
Box 928, Grand Prairie, 
Texas. 

J. C. SPALDING, Trustee; Sun 
Oil Co., Box 2880, Dallas, 
Texas. 


Permian Basin Section 

JOHN A. KNOX, Chairman; 
The Western Company, Box 
310, Midland, Texas 

JOHN C. WATTS, First Vice- 
Chairman; Humble Pipeline 
Co., Box 1390, Midland, 
Texas 

BOB WARDEN, Second Vice- 
Chairman; Shell Oil Co., Box 
3832, Odessa, Texas 

JAY STAFFORD, Secretary- 
Treasurer; National Tank 
Co., 1102 East Pine St., Mid- 
land, Texas 

T. M. NEWELL, Trustee; Car- 
dinal Chemical Co., Box 
2049, Odessa, Texas 


Rocky Mountain Section 

WAYNE H. SCHULTZ, Chair- 
man; Dearborn Chemical Co., 
245 Equitable Building, 
Denver, Colorado. 

KARL S, HAGIUS, Vice-Chair. ; 
Colorado Interstate Gas Co., 
Box 1087, Colorado Springs, 
Colorado. 

JOHN F. FUGAZZI, Secretary- 
Treasurer; Public Service Co. 
of Col., 900 Fifteenth Street, 
Denver, Colorado. 

HENRY K. BECKER, Trus- 
tee; Wyco Pipe Line Co., 
Box 2388, Denver, Colorado. 
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Sabine-Neches Section 


CHARLES A. RIDENOUR, 
Chairman; Magnolia Petro- 
leum Co., Box 3311, Beau- 
mont, Texas, 


CRAWFORD E. CHAISSON, 
Vice-Chairman; Cities Serv- 
ice Refining Corp., Rt. 1, 
Box 323 D, West Lake, 
Louisiana, 

CHARLES E. HUDDLESTON, 
Secretary - Treasurer; 
Socony Paint Products Co., 
Box 2848, Beaumont, Texas. 

R. P. CLARKE, Trustee; At- 
lantic Refining Co., Box 849, 
Port Arthur, Texas. 


Shreveport Section 

W. F. LEVERT, Chairman; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, La. 

RAYMOND C. JORDAN, Vice- 
Chairman; United Gas Pipe 
Line Co., Box 1407, Shreve- 
port, La. 

G. V. JONES, Secretary; Ar- 
kansas- Louisiana Gas Co., 
Box 1734, Shreveport, La. 

M. A. LUBY, Treasurer; Treto- 
lite Co., Box 4094, Shreve- 
port, La. 

W. A. BROOME, Trustee; 
Arkansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 


Teche Section 

GEORGE M. HARPER, Chair- 
man; Union Oil Co. of Cali- 
fornia, Box 421, Abbeville, 
Louisiana. 

GUS VOGLER, Vice-Chairman; 
Allen Cathodic Protection 
Co., P. O. Box 264, Lafay- 
ette, Louisiana. 

JAMES H. BOOKSH, JR., Sec- 
retary-Treasurer; United Gas 
Corp., Box 435, New Iberia, 
Louisiana. 

GEORGE M. HARPER, Trus- 
tee; (address above). 


Tulsa Section 

M. C. CALLAHAN, Chairman; 
Gulf Oil Corp., Pipe Line 
Dept., Box 661, Tulsa, Okla. 

R. E. LEMBCKE, Vice-Chair- 
man; Cities Service Research 


& Development Co., 920 E. 
3rd St., Tulsa, Okla. 
SAMUEL E. BOSLEY, Secre- 


tary; 2947 E. 
Tulsa, Okla. 

R. J. LAFORTUNE, Treasurer; 
Reilly Tar & Chemical 
Corp., Box 7031, Tulsa, Okla. 

J. N. HUNTER, Trustee; Serv- 
ice Pipe Line Co., Box 1979, 
Tulsa, Okla. 


22nd St., 


WESTERN REGION 


L. L. WHITENECK, Director; 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 

ROBERT H. KERR, Chair- 
man; Southern California 
Gas Co., Box 3249 Terminal 
Annex, Los Angeles, Cali- 
fornia. 

DEAN E. STEPHAN, Vice- 
Chairman, Chicago Bridge & 
Iron Co., 612 S. Flower, Los 
Angeles, California, 

R. E. HALL, Secretary-Treas- 
urer; Union Oil Company, 
Research Center, Brea, Cali- 
fornia. 


Los Angeles Section 

SIDNEY K. GALLY, Chair- 
man; 1061 Mar Vista Ave., 
Pasadena, Calif. 

EDWARD H. TANDY, Vice- 
Chairman; Standard Oil Co. 
of California, Box 97, El 
Segundo, Calif. 

JOHN R. BROWN, Secretary- 
Treasurer; 3525 West 74th 
Place, Inglewood, Calif. 


Salt Lake Section 

HARRY R. BROUGH, Chair- 
man, Mountain Fuel Supply 
Co., 36 South State St., Salt 
Lake City, Utah. 

GEORGE R. HILL, Vice-Chair- 
man; Fuel Technology Dept., 
University of Utah, Salt 
Lake City, Utah. 

JOHN W. COX, Secretary- 
Treasurer; Utah Oil Refin- 
ing Co., P. O. Box 898, Salt 
Lake City 10, Utah. 


San Diego Section 

D. P. ARMBRUSTER, Chair- 
man; San Diego Gas & Elec- 
tric Co., 861 Sixth Ave., San 
Diego 1, California 

DALLAS G. RAASCH, Vice- 
Chairman; La Mesa, Lemon 
Grove, Spring Valley Irriga- 
tion District, Box 518, La 
Mesa, California 

OTTO L. HEPNER, Secretary- 
Treasurer; San Diego Water 
Dept., Alvarado Filtration 
Plant, La Mesa, California 


San Francisco Bay Area 
Section 

D. R. LOPER, Chairman; 
Standard Oil Co. of Cali- 
fornia, 225 Bush Street, San 
Francisco, Calif. 

H. H. SCOTT, Vice-Chairman; 
Shell Oil Company, 1546 
Brown Street, Martinez, 
Calif. 

J. R. CULVER, Secretary- 
Treasurer; Oscar Krenz, 
Inc., 6th & Ashby Sts., Berk- 
eley, Calif, 


NEWS REPORTS FOR CORROSION 


News reports activities regions, sections 
and other subdivisions the National Associa- 
tion Corrosion Engineers should reach Cen- 
tral Office NACE before the tenth the month 
preceding the month which the report 
published. 
Secretaries who not already have supply 


are invited ask for copies the form “News 
Report for Corrosion” which facilitates making 
reports meetings. Notices future meetings 
will carried the “NACE Calendar” the 
News Section when information provided 


time. 


News meetings corrosion interest 
whatever origin are welcomed and will car- 
ried when space permits. 
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standard prefabricated 
aged” detergent utilizing 
Type 316 chromium-nickel 
steel for heat exchanger shells 
tubes, sulfonator tank, neutralizer 
pump, seats and valves, hold tanks, 
neutralizer tanks, settling tanks, 
settling tank pumps, agitators, cir. 
culating pump sulfonator, 
transfer pump hold tanks. 
trial Engineers, Inc., Los Angeles, 
Calif., manufacturer equipmen; 
for production detergents, 
signed this unit 
with the Oronite Chemica! 
San Franciséo, producers 
ite widely used raw 
material for manufacture high 
grade detergent products. 


How New Prefabricated Detergent Plant 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Licks Corrosion 


Designed produce indefinitely under severest 
conditions, this standard prefabricated detergent 
plant relies alloy containing nickel for cor- 
rosion resistance and protection against product 


contamination. 


Peak performance, with minimum mainte- 
nance, obtained utilizing equipment fabri- 
cated from Type 316 austenitic chromium-nickel 
stainless steel... 


For Type 316 stainless resists attacks the 


extremely corrosive media encountered. 


Throughout the process industries, low-cost 
operations result from using austenitic chromium- 
nickel stainless steels defeat corrosion and as- 
sure maximum equipment life per dollar invested. 


Stainless steels often permit making equipment 
lighter weight without sacrificing strength 
safety. When cold-worked they are strengthened 


and hardened, and tensile strength excess 
200,000 p.s.i. easily developed. Annealed, and 
even the cold-worked condition, they are adapt- 
able many forming operations. all conditions 
they are readily weldable. 


elevated temperatures, austenitic 
nickel stainless steels are distinguished their 
strength and outstanding resistance oxidation. 
temperatures down —300°F. they retain 
their toughness and unusual strength. 


Other elements are sometimes added give 
specific properties: improve machinability, 
enhance scaling resistance, improve resistance 
corrosion specific, difficult cases. 


Leading steel companies produce 
chromium-nickel stainless steels all 
cial forms. list sources supply wil! 
nished request. 


Wall 
New York 


| 


With “National” Ground Anodes, you’re 
sure glance that buried metal 
structures are fully protected. 


you can’t answer all these questions terms highly 
gratifying cost-wise management, then you’re the 
market for impressed-current system cathodic 
protection, using “NATIONAL” GRAPHITE 
GROUND ANODES. 


Only such system offers this combination advantages: 


Easy installation 


Positively-controlled current flow match 
prevailing conditions 


Constant, instantly-verifiable output. glance the 
rectifier tells you it’s working keeping inspection 
costs low 


Many years fully-effective life free 
costly maintenance 


Completely effective 
economical inspect permanent, 
“National” graphite ground-anode 
systems work best, cost least overall. 


Write for NEW 
Section S-6500 


The term “National’’ is a 
registered trade-mark of Union 
Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
Division Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 
District Sales Offices: Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
IN CANADA: Union Carbide Canada Limited, Toronto 
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DIRECTORY 


E. C. Greco, Chairman, United 
Gas Corp., Box 1407, Shreve- 
port, Louisiana 

W. F. Oxford, Jr., Vice Chair- 
man, Sun Oil Co., Box 2831, 
Beaumont, Texas 


Corrosion Oil 
and Gas Well 
Equipment 


T-1B Condensate Well Cor- 
rosion 


R. C. Buchan, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 


T-1C Sweet Oil Well Corro- 
sion 
H. E. Greenwell, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas Texas 


T-1D Sour Oil Well Corrosion 


Caldwell, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

R. L. Elkins, Vice Chairman, 
Shell Oil Corp., Box 1509, 
Midland, Texas 


T-1F Metallurgy 


F. A. Prange, Chairman, Phil- 
lips Petroleum Co., Bartles- 
ville, Oklahoma 


T-1G Sulfide Stress Corro- 
sion Cracking 


R. 8S. Treseder, Chairman, 
Shell Development Co., 4560 
Horton St., Emeryville, 
California 


T-1H Oil String Casing Cor- 
rosion 


Jack L. Battle, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 


Oil Field Structural 


Plastics 
W. M. Thornton, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas, Texas 
B. W. Bradley, Vice Chair- 
man, Shell Oil Co., 50 West 
50th Street, New York, N. Y. 


T-1K Inhibitors For Oil 
And Gas Wells 


J. C. Spalding, Jr., Chairman, 
Sun Oil Co., Box 2880, Dal- 
las, Texas 

E. C. Greco, Vice Chairman, 
United Gas Corp., Box 1407, 
Shreveport, Louisiana 


T-1K-1 Inhibitors For Oil 
And Gas Wells 


(Pacific Coast Region) 
Frank Davie, Chairman, Shell 
Oil Co., 1008 W. 6th St., Los 
Angeles 14, California 
P. W. Hill, Vice Chairman, 
Signal Oil & Gas Co., 2501 
E. Willow St., Long Beach, 
California 


T-1L-1 Waste Water Disposal 
(Pacitic Coast Region) 
Frank Davie, Chairman, Shell 
Oil Co., 1008 W. 6th St., Los 
Angeles 14, California 

P, W. Hill, Vice Chairman, 
Signal Oil & Gas Co., 2501 
E. Willow St., Long Beach, 
California 


T-2 
W. H. Stewart, Chairman, Sun 
Pipe Line Co., Sun Oil Co., 


San Jacinto Bldg., Beau- 
mont, Texas 


T-2A Galvanic Anodes 

H. A. Robinson, Chairman, The 
Dow Chemical Co., 616 East 
Grove St., Midland, Michigan 

H. W. Wahilquist, Vice Chair- 
man, Ebasco Services, Inc., 
2 Rector Street, New York, 


Pipe Line 
Corrosion 


NACE TECHNICAL COMMITTEES 


TECHNICAL PRACTICES COMMITTEE 


SCHMIDT, Chairman 
Materials Engineering Service Bldg. 177 
Dow Chemical Company 


Midland, Michigan 


LARRABEE, Vice Chairman 
Research Development Laboratory 
United States Steel Corporation 
Vandergrift, Pennsylvania 

WHITNEY, JR., Vice President, NACE 
Monsanto Chemical Company 
1700 Second Street 


St. Louis, Missouri 


Chairmen T-1 through T-6 also are members this 


committee. 


T-2A-1 Galvanic Anode Op- 
erating Installations 
L. R. Sheppard, Chairman, 


Shell Pipe Line Corp., Hous- 
ton, Texas 


T-2B Anodes For Impressed 
Currents 
A, W. Peabody, Vice Chair- 
man, Ebasco Services, Inc., 
2 Rector Street, New York, 


Minimum Current Re- 
quirements 
L. P. Sudrabin, Chairman, 
Electro Rust-Proofing Corp., 
No. 1 Main St., Belleville, 
N,. J. 


T-2D Standardization Pro- 
cedures For Measuring 
Pipe Coating Conduct- 
ance 

W. E. Huddleston, Chairman, 


Huddleston Engineering Co., 
Box 998, Bartlesville, Okla. 


Internal Corrosion 
Product Pipe Lines 
and Tanks 

Ivy M. Parker, Chairman, 

Plantation Pipe Line Co., 
Box 1743, Atlanta, Ga. 
Raymond Hadley, Vice Chair- 
man, Sun Pipe Line Co., 
1608 Walnut, Philadelphia 3, 
Penna. 


T-2F-1 Internal Corrosion 
Crude Oil Pipe Lines 
and Tanks 


John C. Watts, Jr., Chairman, 
Humble Pipe Line Co., Box 
1390, Midland, Texas 

R. L. Elkins, Vice Chairman, 
Shell Oil Co., Box 1509, 
Midland, Texas 


M. Watkins, Chairman, Sin- 
clair Research Laboratories, 
Inc., 400 East Sibley Blvd.. 
Harvey, Ill. 


T-3A Corrosion Inhibitors 


Robert S. Wise, Chairman, 
National Aluminate Corp., 
6216 West 66th Place, Chi- 
cago, Ill. 

L. Wasco, Vice Chairman, 
The Dow Chemical Co., 
Bldg. 438, Midland, Michigan 


T-3B Identification Corro- 


sion Products 
Cc. E. Imhoff, Chairman, 
Chemical Lab., Allis-Chal- 
mers Mfg. Co., Milwaukee 1. 
Wis. 


T-3C Annual Losses Due 
Corrosion 
F, N. Alquist, Chairman, The 
Dow Chemical Co., Bldg 438, 
Midland, Michigan 


T-3D Instruments For Meas- 
uring Corrosion 


H. N. Hayward, Chairman, 
Engineering Experiment Sta- 
tion, University of Illinois. 
Urbana, Illinois 


Transportation 


R. A. Bardwell, Chairman, 
Chicago & Eastern Illinois 
Railroad, Danville, Illinois 

G, M. Magee, Vice Chairman, 
Assoc. Amer. Railroads, 
Technology Center, Chicago 
16, Illinois 


E. Kulman, Chairman, Con- 
solidated Edison Co. of N. Y., 
Inc., 4 Irving Place, New 
York 3, ¥. 


UTILITIES 


Effects Electrical 
Grounding 
sion 


T-4B Corrosion Cable 
Sheaths 


Irwin C. Dietze, Chairman, 
Dept. of Water & Power, 
Box 3669, Terminal Annex, 
Los Angeles, California 


T-4B-1 Lead And Other 
Metallic Sheaths 


T. J. Maitland, Chairman, 
American Tel. & Tel., 32 
Sixth Ave., New York 13, 

J. C. Howell, Vice Chairman, 
Public Service Electric & 
Gas Co., 200 Boyden Ave., 
Maplewood, N. J. 


T-4B-2 Cathodic Protection 


R. M. Lawall, Chairman, 
Amer. Tel. & Tel, Co., 1538 
Union Commerce Bldg., 
Cleveland 14, Ohio 

J. J. Pokorny, Vice Chairman, 
Cleveland Elec. Illuminating 
Co., 75 Public Sq., Cleveland 
1, Ohio 


T-4B-3 Tests And Surveys 


J. C. Howell, Chairman, Public 
Service Electric & Gas o, 
200 Boyden Ave., Maple- 
wood, N. J. 


T-4B-4 Protection Pipe 
Type Cables 
Frank Kahn, Chairman, Phila- 
delphia Electric Co., 239) 
Market Street, Philadelphia 
3, Pa. 


T-4B-5 Non-Metallic Sheaths 
And Coatings 
Geo. H, Hunt, Chairman, Sim- 
plex Wire & Cable “o., 79 
Sidney St., Cambridge 39, 
Mass. 


T-4C Stray Railway Current 
Electrolysis 

M. D. Fletcher, Chairmen, Illi- 
nois Bell Telephone ‘‘o,, 212 
West Randolph St.,  hicago 
6, Illinois 

J. Svetlik, Vice Chairman, 
Northern Indiana _ Public 
Service Co., 5265 Hohmann 
Ave., Hammond, Indiana 


T-4D Corrosion Deicing 
Salts 


M. B. Hart, Chairman, Illinois 
Bell Telephone Co., 208 West 
Washington St., Chicago 6, 
Illinois 


T-4E Analysis Domestic 
Waters 
V. V. Kendall, Chairman, Na- 
tional Tube Division, United 
States Steel Corp., Frick 
Bldg., Pittsburgh 30, Pa. 


T-4F Materials Selection for 
Corrosion Mitigation 
the Utility Industry 

David Hendrickson, Chairman, 

East Bay Municipal Utility 
District, 512-16th St., Oak- 
land 23, Calif. 


Paul J. Gegner, Chairman, 
Columbia-Southern Chemical 
Corp., Barberton, Ohio 


Corrosion 
Problems the 
Process 
Industries 


T-5A Chemical 
ing Industry 
Paul J. Gegner, Chairman, 
Columbia-Southern Chemical 
Corp., Barberton, Ohio 


T-5A-1 Sulfuric Acid 

c. L. Bulow, Chairman, 
Bridgeport Brass ©o., 30 
Grand St., Bridgeport, Conn. 

W. A. Luce, Vice Chairman, 
The Duriron Co., Box 1019, 
Dayton, Ohio 


T-5A-2 Stress 
Cracking 
Solutions 

Cc. F. Pogacar, Chairman, At- 

lantic Refining Co., 250 South 
Broad St., 


T-5A-3 Acetic Acid 
H. O. Teeple, Chairmen, The 
International Nick: | 


Co. 
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1-5A-4 


R. I. Zimmerer, Chairman, 
Westvaco Chemical Division, 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 

§6ton 3, West Virginia 


a 


Nitric Acid 


| J. L, English, Chairman, Oak 
“Ridge National Laboratory, 
Box P, Oak Ridge, Tenn. 


High 

Corrosion 

Schcil. Chairman, Di- 
tallurgical Re- 
O. Smith Corp., 
Wisc, 


M. A. 
rector M 
search, 
Milwauk« 


Waters 
(South «central Region) 


Charles P. Dillon, Chairman, 
Carbide «od Carbon Chemi- 


cals Co exas City, Texas 
Protective 

Coatings 

A. J. Liebman, Chairman, 

Pitmar Centrifugal Machine 

Corp., 1319 Varner Drive, 

Pittsburgh 27, Pa, 

Kenneth ‘ator, Vice Chair- 

man, Montour St. Ext, R. D. 

4, Coraopolis, Penna. 
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T-6A Organic Coatings And 
Linings For Resistance 
Chemical Corrosion 


R. McFarland, Jr., Chairman, 
Hills-McCanna Co., 3025 N. 
W. Ave., Chicago 18, Illinois 

Cc. G. Munger, Vice Chairman, 


Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, 
Calif. 


T-6B Protective Coatings for 
Resistance Atmos- 
pheric Corrosion 
L. L,. Sline, Chairman, Sline 
Industrial Painters, 2612 
Terminal Drive, Houston, 
Texas 

Howard C. Dick, Vice Chair- 
man, Products Research 
Service, Inc., Box 6116, New 
Orleans, Louisiana 


T-6C Protective Coatings for 
Resistance Marine 
Corrosion 

Raymond P. Devoluy, Chair- 

man, C. A. Woolsey Paint & 
Color Co., 229 E. 42nd St., 
New York 17, N. Y. 


T-6C-1 Protective Coatings 
For Resistance 
Marine Corrosion 
(Pacific Coast Region) 


T-6E Protective Coatings 
Petroleum Production 
i. T. Rice, Chairman, Pure 
Oil Company, 35 E,. Wacker 
Drive, Chicago, Illinois 


WHAT ASBESTOS PIPE LINE FELT 
YOU NEED? 


NICOLET 15+ ASBESTOS PIPE LINE FELT. 

NICOLET 15+ PERFORATED ASBESTOS PIPE LINE FELT. 
NICOLET ASBESTOS PIPE LINE FELT. 

NICOLET ‘‘VITRABESTOS.”’ 

NICOLET TUFBESTOS. 


these standard products not meet your specifications will 
pleased work with your engineers help solve your problem. 


EASTERN DISTRIBUTOR 

Stuart Steel Protection Corp. 
Mark Road, Kenilworth, 


CATHODIC 
SYSTEMS 


T-6G Surface Preparation 
For Organic Coatings 
L. R. Whiting, Chairman, 
Bakelite Corp., 30 East 42nd 
St., New York 17, N. Y. 
S. C. Frye, Vice Chairman, Re- 
search Dept., Bethlehem 
Steel Co., Bethlehem, Pa. 


T-6H Glass Linings And 


Vitreous Enamels 
G. H. McIntyre, Chairman, 
Ferro-Enamel Corp., Har- 
vard & 56th Street, Cleve- 
land 5, Ohio 


and Service 


CUSTOM BUILT 
PACKAGED 
UNITS 


CATHODIC 


Rustproofing 
Company 


CARRIZO 
SPRINGS 
TEXAS 


SINCE 1937 


T-6K Corrosion Resistant 
Construction With 
Masonry And Allied 
Materials 

Robert R. Pierce, Chairman, 

Pennsylvania Salt Manufac- 
turing Co., 1000 Widener 
Bldg., Philadelphia, Pa. 


T-6L Asphalt Type Pipe 


Coatings 
R. J. Schmidt, Chairman, 
California Research Corp., 
200 Bush St., San Francisco, 
Calif. 


T-6L-1 Asphalt Type Pipe 
Coatings 
(Pacific Coast Region) 


T-6M Field Coating 
Inspection 


T-6M-1 Field Coating 
Inspection 
(Pacific West Coast Div.) 
L. L. Whiteneck, Chairman, 
Long Beach Harbor Dept., 
Long Beach 7, Calif, 


SOUTHEASTERN DISTRIBUTOR 


Anti-Corrosion Mfg. Co. 
2464 Memorial Drive, Atlanta, Ga. 
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Calgon Engineering Service assures complete protection for 
cooling and process water systems means expert evalu- 
ation the needs each plant. 
petroleum refineries, for instance, return water tempera- 
tures may run high 160° 180°, with consequent accel- 
con eration corrosion. some areas, water supply may 


destructive cooling tower wood, organic may 


problem 
ith These and many other factors determine the Calgon engi- 
neer’s recommendations. Calgont used control destructive 
corrosion tubing and heat exchangers, even elevated 
temperatures. Provision made for the control organic 
growths and for the protection cooling towers, well. 
each treatment set protect the entire system. 


Years experience the successful application corrosion 
control with Calgon your disposal—write phone 


Patent 2,337,856. 
the Registered Trademark SUBSIDIARY HAGAN CORPORATION 


Calgon, Inc. for its 


vitreous phosphate products. BUILDING, PITTSBURGH 30, PA. 


BY 
a 
& 
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source supply pipe line processes 


SOMASTIC® PIPE COATING 
Pipe Linings, Inc. manufactures and For you, 
applies the world-famous and proven you buy, install 
SOMASTIC Pipe Coating for exterior operate pipe lines 
Western States and All Foreign Loca- problem find SOMASTIC 
tions. coated pipe first choice for permanence. 


THE TATE PROCESS, applicable water, oil and gas pipe lines, renews old iron and steel pipe “in 
place” shown here the schematic drawing. The Tate Process used for pipe lines 
from 16” diameter. Only momentary 


interruption service necessary while 
BY-PASS LINE EXTENDS NOTE SERVICE 
APPROX. 1000 FT. OR ee 


SECTION BEING 
MAIN CAPPED FOR BY-PASS CONNECTION UNED SERVICE-OUTLET AT MAI! 


THE CENTRILINE PROCESS used for lining 16” 144” 
pipe lines “in place.” Cost much less than the cost install- 
ing new pipe. Premixed cement-mortar thrown centrif- 
ugal force, uniform high velocity, against the inside surface 
the pipe, and then mechanically troweled smooth, even 
finish. Centrilining applicable fresh salt water, oil, 
sewage, gas industrial waste lines, sewers and drains. 


CENTR 


New Friends 


Stainless No. 
for SUPER CORROSION CONTROL 


Sulphuric Acid Spray Booth fabricated from 


Carpenter Stainless No. sheets and tubing. 


Free Test Coupons will sent for comparing 
No. with other materials your conditions. 
State type equipment, corrosion conditions, 
temperature range, and other pertinent process- 
ing information relating the job you have 
mind for Carpenter No. 20. Request from your 
nearest Carpenter Representative write direct 
the mill. 


Completely Resists Attacks Many 
Other Strong Agents 


Now that this sulphuric-acid resisting stainless steel 
again free supply for unrestricted uses, why continue 
put with ordinary corrosion resistant materials 
lines and equipment handling and other strongly 
corrosive agents? 


Carpenter Stainless No. stands under 
most vicious attacks long after the best others have 
succumbed. fast growing number equipment 
facturers and processing plants are now switching 
this super stainless for greater freedom from severe 
corrosion troubles, extended equipment life, reduced 
down-time for replacements, and lower costs charge- 
able corrosion. You, too, will find that Carpenter 
Stainless No. best where corrosive conditions 
are worst. 


addition its extraordinary resistance and 
free sulphate ions boiling temperature, Carpenter 
No. completely resistant long list other 
strong corrodents including: 


arsenic acid benzoic acid carbonic acid acid 


Available tubing, pipe, sheet, and plate, Carpenter 

No. supplied with columbium facilitate fabrica- 

tion welding. 
This may just the cure for severe corrosion 
headaches been looking for. Send for bulletin 
containing corrosion resistance, properties, 
ance results, application and fabricating data. 
call your local Carpenter Distributor 
ative will receive prompt attention your inquiry. 


RX 


The Carpenter Steel Company 
Alloy Tube Division, Union, N.J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y 


guaranteed every shipment 


April, 
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LEN CAN 


YES SIR anywhere the world ALLEN your service! 


The wide ALLEN products and services offers industry excel- 
lent selection and source supply regardless the 
Wherever corrosion problem, our competent consulting service can 
show how apply modern protection methods that meet the most rigid 
requirements. 
Yes you too can profit the sound, versatile experience 
competent engineers and craftsmen. Protect your buried metals against 
expensive corrosion with ALLEN installation wherever you are. 
ALLEN carries stock complete line cathodic protec- 
tion equipment ready for shipment the 


For further information ALLEN products and services write, phone 
wire our sales department, better still—call personally. 
obligation, course. 


900 BLOCK PETERS ROAD—HARVEY, LOUISIANA 
PHONE—NEW ORLEANS—EDISON 2081 
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CATHODIC PROTECTION COMPANY 


... revolutionary 


epon resin coating, 
the talk among 


Corrosion Engineers 


“COPON” giving industry truly remarkable new 
kind protection against rust and corrosion from 
chemical fumes, acids, caustic, alkali and salt water. 
And combining its revolutionary protective quali- 
ties with other such features remarkable elasticity, 
exceptional long life, phenomenal tenacity all types 
metals. May give you more facts—or send you 
sample for your own testing? 


ALOYES 


ALOYCO 111-A GATE VALVE 


Advanced features these valves increase their 
corrosion-resistance 


both seats. 


marring the stems when repacking. 


stocked are Aloyco 20, 18-8S and 18-8SMo. 


Stuffing boxes may repacked with Teflon conventional 
packing material even when valve under pressure and wide open. 


type gland plates and guided gland followers prevent 


Handwheels keyed yoke-bushings for easy disassembly. 


All parts are corrosion-resistant alloy except yoke-bushings, 
nuts and handwheels. Available from 12". Alloys regularly 


NEW YORK 1, N. Y. 
350 Fifth Avenue 


WILMINGTON, DEL. 
226 West Ninth St. 


This Aloyco valve 
cuts maintenance costs 
corrosive service 


Prevent valve corrosion from eating into your production 
and profits! 

How? Look Aloyco, the world’s largest specialists the 
manufacture corrosion-resistant valves, for the valve design 
and alloy that will give lasting, maintenance-free performance. 

Mechanically, this Aloyco Gate Valve 111-A evidence 
the careful attention given every detail construction that 
marks Aloyco’s complete line. determine the best mate- 
for each specific application, our engineers will glad 
pre-test various alloys under your actual line conditions and 
base their recommendations actual service data. 

you have problem valve maintenance replacement 
because corrosion, write Aloyco’s Corrosion Engineering 
Service about your own valve needs. call your nearest 
Aloyco distributor. 


Rocker type gland plates and guided gland followers. 
packing for stuffing box (optional). 
Double disk, ball-and-socket type wedges. 


Double disk ball-and-socket type wedges are free rotate and 
are non-fouling any position assure pressure tightness 


ALOYCO 


This alloy was specifically developed provide corrosion- 
resistance against wide range sulphuric acid concen- 
and temperatures. 

Since its inception, Aloyco has also proved highly 
effective handling varied concentrations sludge acid, 
caustic soda, fatty acids, acetic acid, phosphoric acid, 
chlorinated hydrocarbons, and many other process 
solutions. 


ALLOY STEEL PRODUCTS COMPANY, Inc. 


1323 West Elizabeth Avenue, Linden, New Jersey 
Plants: Linden, J.; Bloomfield, J.; Elizabeth, 


DISTRICT OFFICES: 


ST. LOUIS, MISSOURI 
1221 Locust St 


HOUSTON TEXAS 

K. E. Luger Co 

2716 Danville St. 
CHICAGO 4, ILLINOIS SAN FRANCISCO, CALIF. 
332 So. Michigan Ave. 24 California St. 


BUFFALO 14, 
3053 Main St. 


PITTSBURGH 22, PA. 
318 Investment Bidg. 


ATLANTA, GEORGIA 
333 Candler Bldg. 


LOS ANGELES 22, CAL. 
5442 St. 
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non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 


common good. 


encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


promote standardization terminology, techniques, equipment and 
design corrosion 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under 
the laws Texas, Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1954-55 


AARON WACHTER 


Emeryville, California 


Frank Jr. 
St. Louis, Missouri 


Treasurer BRANNON 


Executive Secretary CAMPBELL 
1061 Building, Houston Texas 


Directors 


President 


WACHTER 
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Vice-President 


Monsanto Chemical Co., St. Louis, Missouri 


Treasurer 


BRANNON 
Humble Pipe Line Company, Houston, Texas 


Past President 


Representing Active Membership 


THOMAS MAY 
The International Nickel Co., Inc., 
New York, 


FAIR, 
Koppers Company, Westfield, New Jersey 


ROBERT BULLOCK 
Interstate Oil Pipe Line Co., Shreveport, La. 


NORMAN HACKERMAN 
University Texas, Austin 


Representing Corporate Membership 
JACK HARRIS 


Beaumont Iron Works Company, Houston, Texas 
BROUGH 

Mountain Fuel Supply Co., Salt Lake City, Utah 

Crane Company, Chicago, Illinois 
GODARD 


Aluminium Laboratories, Ltd., Kingston, Ontario 


KENDALL 
United States Steel Corp., Pittsburgh, Pa. 


Representing Regional Divisions 


(Southeast) 


Products Co., Atlanta, Ga. 


Mutual Chemical Co. America, Baltimore, 


WALTER (North Central) 1953% 
Parker Rust Proof Company, Detroit, Michigan 


DERK HOLSTEYN (South Central) 


Shell Oil Company, Houston, Texas 


ROBERT LAW (Canadian) 


International Nickel Co, Canada, Toronto 
WHITENECK (Western) 195255 


Board Harbor Commissioners, Long Beach, Cal. 


Directors Officio 
BALDWIN, Chairman Regional 


Committee 
Johns-Manville Sales Corp., New York, 
Committee 
Ebasco Services, Inc., New York, 


HOXENG, Chairman Publication 


United States Steel Corp., Pittsburgh, Pa. 


Committee 
The Dow Chemical Company, Mich. 
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Committee T-2D Standardization 
Procedures for Measuring Pipe Coating Conductance 


HUDDLESTON* 


T-2D (old designation TP-17) was 
formed for the purpose standardizing suit- 
able procedure for measuring the coating conduct- 


stating the soil resistivity whenever any value 
leakage conductance stated. easy see the 
logic his contention, for one expects find the 


ance pipe lines. was thought that all amount leakage conductance for coated 
pipe line operators would follow procedure line submerged sea water would found 
for making this determination the field, they would the same line traversing rolling sand hills!!! 

able evaluate completed pipe coating jobs Determination pipe coating leakage conduct- 
equal basis. ance can used for many practical purposes. One 

One the first conclusions that the committee pipe line organization worked out its own 
made was that physically impossible measure procedure and during pipe line construction specified 
coating conductance. Instead, “leakage conduct- the maximum permissible leakage conductance that 


ance” measured. Therefore, the committee says 


attempting agree upon satisfactory procedure 


follow the determination the leakage con- 
ductance coated pipe line. 


would acceptable for the completed coating job. 
Some states are attempting write laws wherein 
pipe lines must laid with protective coating 
within specified range leakage conductance— 
although these states have expressed the issue some- 


Another conclusion made the committee and 
almost unanimously accepted the participating differently. Other pipe line corrosion engineers 
members that problem attenuation being are interested making this determination use 
yre, dealt with principle arriving the amount cathodic protection that 
Aiter the committee members agreed upon the The problem hand difficult one and the 


nto 
ach, Cal, 


agement 


le 


Mich. 


Proper approach make working out the ultimate 
the problem hand, was found that 


many variables were faced. For example, one promi- 
consulting engineer pointed out the necessity 


| *Chairman, T-2D. Huddleston Engineering Co., Bartlesville, Okla. 


members already have considered the possibility 
perpetuating the committee order revise the 
procedure from time time because feels that 
best can only agree upon “tentative” procedure 
follow making this determination. 
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Laboratory and Plant Evaluations 
Liquid Neoprene 


SEYMOUR* 


ANY DESIGNERS and some engineers who 

have become accustomed specifying expen- 
sive alloys materials construction are con- 
tinually seeking inexpensive one-coat system 
universal solution all corrosion problems. 
result, they are usually receptive the sales pitch 
the non-technical coating salesman the old time 
housewife was the claims the patent medicine 
Unfortunately, both are usually disappointed. 


spite the erroneous suppositions both the 
buyer and the seller, who expect dollar’s worth 
poorly applied coating solve multi-billion dollar 
problem, there definite place for properly applied 
coatings the battle against corrosion. However, 
even the best coating will fail prematurely unless 
applied properly prepared surface using 
minimum three coats produce thickness 
least mils. 

These minimum prerequisites are essential the 
coated surface exposed splash and fumes 
corrosive chemicals the protected surface 
continuous contact with extremely mild 
corrosive solution. Potective coatings are not usually 
recommended for continuous exposure liquid 
corrosives. 

should emphasized that spite the de- 
signers’ hopes and the peddlers’ claims, the miracle 
coating has not been invented. such product 
should ever produced, the impact the entire 
economy will great that even the most illiterate 
citizen will aware the invention. Thus, the news 
will not announced for the first time the cus- 
tomers’ doorstep non-technical coatings’ salesman. 


the case other less important improve- 
ments, might anticipated that the information 
will forthcoming from technical organizations, 
such the National Association Corrosion Engi- 
neers. the interim, before the long sought coatings 
millennium occurs, should worthwhile supply 
up-to-date accurate information the best protec- 
tive coatings available. 


The Ideal Coating 


From practical point view, based the known 
limitations available materials and application 


% A paper presented at the Tenth Annual Conference, National Asso- 
ciation of Corrosion Engineers, Kansas City, Mo., March 15-19, 1954. 
* President, Atlas Mineral Products Co., Mertztown, Pa. 
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Abstract 


Liquid neoprene, among the coatings comme: cially 
available today, appears closest the ideal 
coating, the author believes. The 
several compositions neoprene are given, 
tion and curing techniques discussed, 
certain chemicals itemized and conformity 
tary and industrial standards compared. 

Superiority Type KNR over certain other 
pounds neoprene described and 

The author recommends on-the-job 
superior one-part compounds. for 
various kinds neoprene formulations are 
together with explanation fillers, applic tions 
and compounding techniques. 

Numerous case histories successful 
neoprene protect plant against 
rosive environments are listed. 


com- 


methods, the ideal coating should meet the 


1.It should adhere tenaciously properly pre- 
pared surface. 

should spray brush-applied readily yield 
pinhole-free film having minimum thickness 
mils per coat. 

should dry cure rapidly film which would 
completely resistant solvents, acids, alkalies 
and salts temperatures 200 degrees 

should have high tensile strength and elongation. 
properties should remain unchanged for long 

periods time under ordinary service conditions. 

should not require special curing techniques and 
reasonably non-toxic the applicator. 
should have long term record successful 

performance. 

should economical and available commer- 

cially. 


has been shown previously that based 
formance indices, only neoprene, vinyl, styrene 
diene copolymers, chlorinated rubber, Saran and 
epoxy coatings should considered for protection 
against splash and fumes chemical processing 
more critical examination will show that 
liquid neoprene coatings approach the ideal 
specification more closely than any other 
cially available coating material. 


Adhesion 


When applied over chlorinated rul 
primer sandblasted steel surface, 
strip deposited from liquid neoprene 
pull greater than pounds for removal. 
entire force operates small distance 
inch cross section, the actual adhesion 
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area obviously many times the force required TABLE 1—Chemical Resistance Compounded Liquid 
strip the film from the metal surface. Neoprene Films 

The Navy? requires modified adhesion test 
strip must not drop more than one inch per Chromic, Sulfur 

Few othe: protective coatings can meet this 
require! Sulfuric, 50 percent..| E | F | Ethyl alcohol. ...... E E 
Sulfuric, 93 percent..| N | N ee N 
‘ Alkalies | G | F 
spray and brush applied yield films least 1.5 Potassium Industrial Applica- 
5 Salts | Steel pickling....... E E 
nesses I ging from 15 20 case of E Food industry. E E 
POT risodium phosphate.| E E Water and sewer | 
other ‘Ings, none of t ese indivi ua ms can be Calcium chloride... .. E applications.......| E E 


can usually overcome multiple 


Few other organic protective coatings 
can films having the characteristic 
liquid neoprene coatings. 
Chemical Resistance 
Stand neoprene coatings compounded shortly 
before plication, lose their solvent content within 
afew ordinary temperatures. After several 
days, resultant film becomes completely insoluble 
solvents, such mineral oil, kerosene 
and ine. should pointed out that the tensile 
strength the neoprene film unaffected small 


amounts swelling. Volume increases greater than 


100 are required before significant changes 
tensile strength are noted. 
the high solids content and the in- 


herent curing characteristics, there much less 
tendency for subsequent coats dissolve undercoats 
liquid neoprene. There are few other flexible 
coatings with similar solvent resistance but they 
special solvent systems for application. 


shown the following table, films from liquid 
neoprene are not attacked most aliphatic solvents, 
water, solutions most salts, inorganic alkalies and 
non-oxidizing acids, such dilute sulfuric, phos- 
phoric and hydrochloric acids temperatures 
200 degrees Neoprene films are attacked oxidiz- 
ing agents such concentrated sulfuric acid, nitric 
acid, acid, chlorine, chlorine dioxide, sodium 
hypochlorite and hydrogen peroxide. Neoprene 
permeable but not attacked concentrated 
halogen acids, such hydrochloric acid and hydro- 
fluoric acid. Few other readily applied coatings 
Possess the overall chemical resistance liquid 
heoprene coatings. 

should emphasized that from practical view 
chemical resistance dependent both the 
chemical resistance the compounded coating ma- 
terial the application method. More complete 
resistant data been published pre- 
but sufficient information available 
Table qualify liquid neoprene for most applications. 


Sunlight and Weather 


compounded liquid neoprene coatings 


* Permeation with concentrated solutions. Plant test required before use. 
+ Surface hardening. Plant test required before use. 


Ratings: 
E = No attack N = Rapidly attacked 
G = Appreciably no attack C = Cold—75° F. 


F = Some attack but usable in some H Hot—160° F. 


instances 
P = Attacked—not recommended 


resistance sunlight and weather but are inferior 
several other widely used organic protective coat- 
ings. The stability most the other top quality 
protective coatings based special compounding. 
Doubtlessly, the weather and sunlight resistance 
liquid neoprene coatings could improved re- 
quired. However, liquid neoprene has generally 
proved satisfactory when exposed weather 
conditions all parts the country. 


Physical Properties 

minimum tensile strength 1200 psi and 
elongation 250 percent required the 
Navy for propeller shaft coatings. Such high elonga- 
tion values have been obtained with other coatings 
through plasticization the expense tensile 
strength. Obviously, neoprene one the few pro- 
tective coatings which possesses both high strength 
and elasticity. 

Because neoprene does not require the addition 
plasticizers attain flexibility, its inherent elasticity 
essentially permanent. Plastics which plasticizers 
have been added may lose flexibility plasticizer 
bleeding solvent extraction but the elasticity 
neoprene destroyed only oxidation. This process 
which involves attack the unsaturated groups 
neoprene may take place the presence chlorine, 
nitric acid, concentrated sulfuric acid very high 
temperatures. Few other organic coatings will with- 
stand excessive oxidation. Most thermoplastic coat- 
ings will flow 200 degrees which below the 
temperature required for surface hardening neoprene. 


Color Availability 

Neoprene light yellow colored—but red, yellow, 
gray and black liquid neoprene coatings have been 
produced. However, since customary reinforce 
neoprene with carbon, most neoprene coatings are 
black. both color and chemical resistance are re- 
quired, often possible over-coat neoprene films 
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with pigmented chlorinated rubber coatings which 
are available wide variety colors. 


Curing Method 


Standard neoprene coatings must compounded 
the job the time use. Compounded coatings 
will cure fairly well ordinary temperatures but 
maximum tensile strength seldom attained unless 
the coating heated temperature degrees 
above. tensile strengths above 1000 psi are 
required, the curing process may accomplished 
heating with hot water live steam. However, 
physical and chemical properties room tempera- 
ture cured neoprene coatings are superior those 
practically all other protective coatings. These physi- 
cal properties are sufficiently high for almost all 
applications. 


Liquid neoprene coatings are supplied solutions 
aromatic solvents, such toluene xylene. 
While these solvents are flammable and somewhat 
toxic, they usually amount less than half the 
total composition. recommended that the con- 
centration these solvents the atmosphere never 
exceed 200 parts per million and that open flame 
sparks kept away during the application liquid 
coatings containing solvents. The explosive limits 
toluene and xylene are from percent volume 


air. 


Experience Record 

Liquid neoprene coatings have been used success- 
fully for ten years more for protecting marine 
valves, water boxes and propeller shafts. Similar long 
term experience records have been obtained with 
fresh water condenser systems large power plants. 
Successful use neoprene coatings steel mills and 
chemical processing plants has been observed for 
periods excess eight years. Chlorinated rubber 
and vinyl coatings are the only other readily applied 
commercial protective coatings having similar long 
term experience records. 


Economics 


Some commercial liquid neoprene coating systems 
cost more per gallon than other protective coatings. 
Nevertheless, the cost per pound solid neoprene 
deposited from solution usually less than the cost 
solids deposited from other protective coating 
systems. Because fewer coats are required attain 
coating specific thickness, application cost 
usually lower. 

Because relatively expensive manufacturing equip- 
ment required, liquid neoprene coatings are not 
widely available some the more easily prepared 
coatings. Nevertheless, there are least six known 
manufacturers and more than score distributors 
commercial liquid neoprene coatings. 


Chemical Composition 


Neoprene not perfect material, but 
viously explained, when properly compounded, 
meets the major requirements for ideal coating. 
can observed from the chemical formulas out- 
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lined below, resembles natural rubber its 
structure. 


Chloroprene Unvulcanized polychloroprene 
(neoprene) 


Unvulcanized polyisoprene 


Isoprene 
(natural rubber) 


Unlike natural rubber, which may vulcanized 
with sulfur, neoprene usually cured through the 
use basic compounds such litharge magnesia, 
The former most widely used liquid neoprene 
compounding. The polymer chains cured 
liquid neoprene coatings are cross-linked 
three-dimensional network which longer readily 
soluble ordinary solvents. 

The most widely used neoprene for liquid coatings 
Type KNR, sulfur-modified neoprene which, un- 
like the standard product, can more 
readily milling form high solids solution, 
This softening accomplished break- 
down milling sulfur modified neoprene together 
with small amounts piperidinium pentamethylene 
dithiocarbamate, usually the presence slightly 
larger amounts tetraethyl thiuram disulfide. The 
action more properly described peptizing rather 
than plasticizing and should not confused with the 
results obtained the addition liquid plasticizers 
thermoplastic coatings. The total amount addi- 
tives customarily used less than percent the 
weight the sulfur modified neoprene. 

While zinc oxide effective vulcanization agent 
for sulfur modified neoprene litharge usually pre- 
ferred because this type compounding produces 
coatings with lower water absorption than can 
produced with zinc oxide. order assure curing 
room temperature, approximately three parts 
condensation product obtained the reaction 
butyraldehyde and amine usually added 
approximately parts weight litharge and 
the total used with 100 parts weight sulfur 
modified neoprene. 

Uncured neoprene insoluble acetone, ethy! 
alcohol and aliphatic hydrocarbons, such 
line. has limited solubility ethyl acetate but 
readily soluble higher molecular weight esters and 
ketones well chlorinated solvents, such 
carbon tetrachloride. readily soluble 
hydrocarbons, such toluene and xylene and most 
liquid compositions make use these types 
solvents. 

Neoprene Type AC, which crystallizes very 
has been used adhesives and some 
type liquid neoprene coatings. This modi- 
fied type neoprene generally used 
parts terpene phenolic resin other resins 
adhesive formulations. This type 
soluble the same type solvents the 
fied product but solutions with high solids content 
cannot obtained. 
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Standard Liquid Neoprene Coatings 

on-the-job compounded liquid neoprene coating 
may applied 3-coat system over chlorinated 
rubber primer order provide protection against 
splash and fumes. severe corrosive abrasive 
conditions are present, the film may built 
thicknesses 120 mils multiple coat appli- 
cation. 

instances where abrasion factor, has been 
good practice apply red liquid neo- 
prene coating third fourth coat. Thus, when 
the elastimeric surfaces becomes worn sufficiently 
expose the red color, additional coats com- 
pounded liquid neoprene may applied. any 
case, alternate coats black and gray colored liquid 
neoprene provides system which assures complete 
coverage each coat. 

typical stabilized chlorinated rubber base primer 
should have viscosity cps and specific 
gravity 0.9 0.95 degrees Its solids con- 
tent not less than percent weight. 

typical liquid neoprene coating should have 
solids content not less than percent which 


least percent should sulfur modified neo- 
prene, specific gravity 1.1 1.2 and viscosity 


One the compounded product should 
yield coating least 2.5 mils thick when applied 
250 sy. ft. primed surface. The deposited film, 
when cured, should have tensile strength not less 
than 1200 psi and elongation not less than 250 
percent. Shore Type durometer hardness 
should least 65. 

The pot life the compounded liquid neoprene 
will vary with temperature and with the amount 
compounding ingredients added. recommended 
that the compounded neoprene kept tempera- 
tures below degrees which pot life 
minutes characteristic. decrease pot life 
approximately minutes for each degrees 
increase temperature can usually predicted. 
percent reduction accelerator content will ex- 
tent the pot life approximately three times but twice 
long period will required for the curing 
liquid neoprene compounded this manner. 

customary spray compounded liquid neo- 
solvent the compounded liquid neoprene obtain 
good spraying properties. 


Heavy Coat Type Liquid Neoprene 

order fulfill the requirements for liquid 
coating which can applied very thick 
special highly filled composition has been 
developed. This product allowed stand for 
minutes room temperature until becomes 
viscous. may then brush-applied over 
primed surface the usual manner secure coat- 
with thickness mils per coat. 

typical high solids liquid neoprene coating 
should meet the following specifications 
Solids content not less than 57.5 percent, specific 
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gravity 1.1 1.15 and viscosity 750 1500 cps 
degrees before compounding. 

One gallon compounded heavy solids product 
should give coating having thickness approxi- 
mately mils sq. ft. surface. The cured 
film should have tensile strength not less than 
500 psi, elongation not less than 100 percent 
and Shore hardness not less than 80. 


Trowel Cements Putties 

High solids neoprene trowel cements putties 
are available for filling crevices steel before the 
application liquid neoprene coatings and for the 
repair damaged rubber rolls. Products this type 
are compounded before use the usual manner but, 
course, must applied with trowel high 
pressure spraying equipment rather than brush 
standard spraying equipment. 

typical liquid neoprene trowel cement should 
have solids content not less than percent, 
which least percent would sulfur modified 
neoprene, specific gravity 1.1 1.4 and vis- 
cosity 800,000 1,200,000 cps degrees 


Ready-Mixed Coatings 

spite the fact that on-the-job compounded 
liquid neoprene coatings approach nearly the ideal 
specifications and are readily compounded the 
field, some maintenance men prefer ready-mixed 
product even though its properties are inferior the 
standard liquid neoprene coatings. Bake 
that while the two part system inconvenient, 
believes small price pay for the advantage 
obtaining superior tank lining performance 
general maintenance aplications. 

Arguments favor the ready-mixed coating 
have been based the fact that the modern house- 
wife buys cake mix rather than adding the ingredients 
separately. The comparison does not seem 
exactly analogous since cake quality matter 
taste whereas chemical and physical tests readily 
show the differences between low solids one-part 
maintenance paint and the high solids standard liquid 
neoprene compounded coating. 

The ready-mixed called maintenance coatings 
usually are based the more crystalline, less soluble 
Neoprene rather than the sulfur modified Neo- 
prene KNR. They may contain curing agents which 
limit the stability the product some extent. 
might concluded, the thickness the films de- 
posited from the one-part neoprene maintenance 
paints are much thinner than those deposited 
the standard neoprene coatings. 
However, possible load ready-mixed coatings 
with fillers such mica secure heavy coating. 

Because the so-called maintenance coatings not 
cure completely, they have inferior resistance 
chemicals and abrasion. spite the high cost and 
the previously cited disadvantages, the so-called neo- 
prene maintenance coatings are superior most 
thermoplastic protective coatings and they can 
applied directly sandblasted surfaces without pre- 
liminary priming operation. course, separate 
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priming system required for applications where 
good adhesion essential. 


typical neoprene maintenance coating should 
have solids content not less than percent, 
specific gravity 0.9 1.05, viscosity 1500 
3000 cps degrees and shelf life least 
three 

One gallon this type liquid neoprene should 
deposit mil thick film 175 sq. ft. surface. 


Neoprene Latex 


might expected, with the great interest 
household application latex paints based poly- 
vinyl acetate and styrene butadiene copolymers, 
there considerable interest neoprene latices. Be- 
cause inherent high water absorption, neoprene 
latex has not been used any great extent for pro- 
tection against corrosives but has been used line 
tank cars containing hot liquid caustic. also has 
been mixed with hydraulic cements form specialty 
trowelling compositions. While these materials can- 
not claimed completely chemical resistant, 
they have applications the waterproofing field. 


The various types liquid neoprene have been 
discussed generically. While not intended 
imply that all neoprene coatings are the same, basic 
characteristics expected from typical liquid 
neoprene coating should itemized. Even though 
all neoprene coatings are based the same raw 
material, there should least much difference 
among commercial products there among auto- 
mobile tires which, until few years ago, were all 
based natural rubber. 


Case Histories 


While compounding information and chemical and 
physical properties are interest, most corrosion 
engineers are primarily concerned with performance. 
attempt give some idea performance made 
through discussion the following case histories: 


Ductwork exposed both corrosive acids and traces 
solvents chemical plant was coated with 
mils standard liquid neoprene coating. After 
eight years, the building was torn down part 
modernization program and the lining was found 


Concrete Pipe with diameter approximately 
inches was coated with approximately mils 
compounded liquid neoprene over 
inated rubber primer. The lined pipe was joined 
application compounded neoprene trowel ce- 
ment the tongues and grooves. Before the applica- 
tion liquid neoprene, the pipe line had re- 
placed after months service. The present 
pipe line still use after three years exposure 
sewage containing waste acids and corrosive salts. 


Water Softening Equipment. manufacturer who 
guaranteed his apparatus for definite period was 
plagued with failures resulting from corrosion. Five 
years ago, liquid neoprene coating shop was estab- 
lished and the corrosion complaints have been prac- 
tically eliminated since that time. mil 


plant. 


Badly Cavitated Pump used conjunction with 
the water supply large Eastern power plant was 
restored use application compounded 
liquid neoprene. this restoration, the blades were 
sandblasted and primed and the cavities were filled 
with neoprene trowel cement before the 
tion approximatly 100 mils the 
liquid neoprene coating. 


Pipe Lines. The liquid neoprene also was applied 
many pipe lines the same power company 
spite the fact that the fresh water carried 
through the pipes contains considerable 
mud and solids, most the previous 
with corrosion and erosion have been 
Needless say, this firm has the 
use neoprene coatings. 


Tumbling Barrels used for grinding, and 
reduce surface porosity coatings 
plants normally are lined with wood. However, the 
wood short-lived and picks abrasives other 
chemicals used processing. Several shops now 
using liquid neoprene line tumbling and 
find that the life the flexible lining thre: four 
times that the previously used wooden ngs. 


Engine Mountings floor pits generally «re sub- 
jected drippage water, oil and which 
leaks through the side openings and the 
engine pits. This has been avoided plants 
through the use liquid neoprene putty forma 
resilient seal between the engine test stand mount- 
ings and the adjoining floor. 


Condenser Tube Ends and Tube Sheets. 
caused the impact silt-containing water been 
essentially eliminated several installations through 
liquid neoprene over sandblasted and primed 
faces. protecting condenser tubes, common 
practice extend the liquid neoprene five six 
inches only and feather out the inner edge 
minimize additional turbulence. 


Wooden Tanks. Some the difficulties formerly 
countered with shrinkage and warping wooden 
tanks has been overcome the application 
pounded liquid neoprene between the staves before 
assembly. this way, the tank water tight from 
the beginning and does not have great 
develop leaks when the water level reduced. 


Exhaust Blowers. lead coated exhaust 
chemical plant exposed sulfuric acid and 
accelerated beyond the critical speed the 
lead coating failed. This fan was 
coated with compounded liquid neoprene thick- 
ness 100 mils. was still good condit after 
months continuous service. should pointed 
out that under the same conditions, steel 
plate was eaten away less than one mont 
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chine paper mill formerly were made heavy 
gauge brass bronze. has been found that these 
rolls can made lighter gauge steel which 
sandblasted, primed and then dipped compounded 
liquid neoprene build coating approximately 
125 mils thickness. curing oven while 
rotating, possible secure slick, smooth sur- 
which not only has greater chemical resistance 
than the previously used materials but also much 
more 


Coke comparative test large number 
coatin coke oven environment showed liquid 
neoprene coatings least equal the best 
the types coatings tested. 


Plants. Other comparative test various 
areas large chemical plant also showed liquid 
neopren coatings superior chemical resist- 
ance other coatings tested. 


Spiral acentrators, designed that when they are 
they form helix five turns, were used 
Flori separate ilmenite from sand water 
slurry. application liquid neoprene, the cast 
iron were grooved very deeply short 
time. several years’ performance with the 
coated spirals, anticipated they will 
for approximately five years. Then 
cause liquid neoprene can applied 
the neoprene surfaces. 


Caustic Tank Cars. The iron pickup uncoated 
cars was sufficient prevent its use 
pulp and rayon processes, These tank cars 
now are coated with liquid neoprene and are giving 
good service. The iron content the hot caustic 
now below that required for almost all end uses. 


Skid Resistance. one plant, several accidents re- 
sulted from falls wet wooden floors. The applica- 
tion liquid neoprene which was sprinkled abra- 
sive granules produced satisfactory skid resistant 


Acid Pickling Tank too large transported eco- 
nomically sheet lining shop and too small 
sending trained rubber lining crews the 
job site was coated with compounded liquid neo- 
lining averaging 100 mils thickness the 
sandblasted steel surface and this was protected 
brick joined with furan cement. 

After operating satisfactorily with boiling acids 
several years, the steel cracked, leaving open- 
ing approximately wide. The tank operated 
ten days this condition until could re- 
the exerted the liquid neoprene membrane. 


Coal One-quarter inch plates were replaced 
almost nually result the abrasion caused 
aslurry finely divided coal which passed through 
After the upper portion the chute 
Was with 120 mils compounded liquid neo- 
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prene, the plates were satisfactory after four years 
service. 


Fume Stacks. temporary wooden stack carrying 
fumes from sulfuric acid approximately 300° 
was being rapidly destroyed. While was known 
that the compounded liquid neoprene would harden 
rapidly temperatures above 250 degrees its ap- 
plication was recommended with the object pro- 
longing the stock life approximately three weeks. 
This interval was sufficient permit the completion 
permanent stack constructed brick joined 
with furan cement. The compounded neoprene 
coating hardened result the high temperature 
service but was still protecting the wood when the 
stack was dismantled. 


Ship Propeller Shafts usually are badly corroded and 
pitted after few months service result the 
attack salt water. neoprene coating program 
initiated over five years ago has permitted shafts 
used for several years before recoating. 

large number other practical uses liquid 
neoprene for prevention marine corrosion have 
For example, neoprene coatings 
have been found successful main sea valves, 
main circulator impellers, elbows, condenser heads 
and water boxes. Considerable promise has been 
shown through the use liquid neoprene protective 
coatings propeller, stern frames, flat keels, pump 
room sea valves and pump room sea chests oil 
tanker service. all instances, 60-mil coating 
compounded liquid neoprene was used without 
additional heat for curing. 


Conclusions 


Liquid neoprene presumably the nearest ap- 
proach ideal protective coating. While some 
instances the low solids one-package liquid neoprene 
coating may used, the two-package on-the-job 
compounded liquid neoprene coating recom- 
mended when protection required against abrasion 
splash fumes from highly corrosive liquids. 
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Technical Note 


Causes Corrosion Deep Well 


Water Pumps 


EVERE DAMAGE components deep water 
well pumps irrigation systems Israel has 
been traced part galvanic currents created 
temperature differentials, incompatible metals and 
potential differentials between wells connected 
the piping system. Figure shows corroded stainless 
steel shaft 20-stage 10-inch pump. Figure shows 
corrosion the discharge bowl the multiseal 
lantern gland. 


Stainless steel turbine shafts are cathodic the 
cast steel impeller parts, combining with bronze com- 
ponents make cathode considerable surface 
area. Low resistance paths exist between rotating 
and stationary parts the pump. 


Figure illustrates the results potential sur- 
vey well which failed after months’ opera- 
tion. Potentials recorded were against copper 
copper-sulfate half cell. Measurements taken sum- 
mer time dry soil. Potential differences were: Well 
casing ground, .55 water main ground, .45 
current about 100 was flowing from the well 
casing the water main. Potential differences be- 


tween casing and water the well are shown. 


Figure illustrates the arrangement another 
well with 8-inch locally made 13-stage pump. The 


* Compiled from information supplied by D. Spector, Tel Aviv, Israel. 


Figure 1—Corroded 
stainless steel shaft 
from 20-stage pump. 


Figure 2—Corrosion discharge 
multiseal lantern gland, 


Abstract 


Among the causes corrosion deep well water 
pumps Israel are galvanic currents caused tem- 
perature differential cells between the upper and 
lower portions well liners and pump components; 
galvanic corrosion from incompatible metals: and 
discharges current from 
systems. These currents were held for 
damage screens and pump components, 
cially driving shafts, which some cases was 
serious cause abandonment. 


| 
g | well water 


Figure 3—Potential survey 20-stage pump (A) and 17-stage pump 
Arrows show probable course current. 
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CORROSION DEEP WELL WATER PUMPS 


eight and 10-inch stainless steel screen sections were 
electrically continuous with the steel casing. Sand 
appeared this well after three years’ pumping. 


Galvanic action between the screen and casing was 
found concentrated along the pump column facing 
the 10-inch screen, resulting holes and pitting. The 
steel shaft and column were badly attacked and had 


repaired. The well, although put use again 


eres 


woler level 


after installation bronze screen, was abandoned 
after six months when sand appeared again. 
More attention must given galvanic corro- 
sion pumps caused compatible metals. Insu- 
lation pump discharge from pipelines advisable. 


Figure 4—Diagram well where 13-stage 
pump failed. 


ERRATUM 


Robert Mallet—Pioneer Corrosion Engineer. 
Wilson Lynes. Corrosion, Vol. 10, No. 59-62 
(1954) Feb. 


Page 60, Col. Paragraph Line substitute the 
following: 


steel, different organic coatings, galvanized iron, 


correcting the spelling the word “different.” 


Page 60, Col. Paragraph Substitute the follow- 
ing for the first three lines: 


The purpose the second period exposure 
the cast irons and organic coatings was permit 
predicting with greater certainty the actual loss 


changing the first word line three “predicting.” 


Page 62, Col. under the heading “References” sub- 
stitute the following for Reference 23: 


23. Evans. Chemistry and Industry, 986, October 
(1952). 


Changing the number 986 from boldface lightface. 
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The Influence 
Corrosion 


The Cracking 


Pressure Vessels* 


COPSON* 


Summary 


ORROSION will not produce cracking unless 

combined some way with stress. The most 
serious damage occurs when stress and corrosion 
combine produce certain mutually accelerating 
effects. This may take the form what called 
stress corrosion cracking, involving static tensile 
stresses, corrosion fatigue, involving cyclic 
stresses. 

Corrosion can combine with stress produce less 
spectacular damage. Local corrosive attack produces 
stress concentrations the notches, pits and grooves 
which may formed, and this ultimately can lead 
cracking the weakened positions. corrosion takes 
the form intergranular attack, tensile stresses such 
exist pressure vessels would tend open 
the metal and keep the attack going, and thus ulti- 
mately lead cracking. 

should not inferred that stress always in- 
creases corrosion. the absence cracking, 
experience indicates that the effects normal 
amounts static stress general corrosion are 
small. recognized problems exist this con- 
nection. 

certain circumstances corrosion can produce 
another type damage which associated with 
charging the metal with hydrogen. The hydrogen can 
produce embrittlement, blistering fissuring, and 
thus seriously weaken the metal. 

The effects corrosion pressure vessels may 
often minimized intelligent design, reduc- 
tion where possible internal applied stresses, 
and choice materials suitably resistant their 
expected service environment. Control the en- 
vironment itself, dilution lowering its tempera- 
ture sometimes practical, and inhibitors are 
effective certain instances. Paints and protective 
coatings, and cathodic protection use sacrificial 
anodes are sometimes employed. 

Many the factors involved the corrosion 
pressure vessels require clarification and could well 
the subject profitable research. great deal 
work along these lines being actively pursued and 
significant that about half the literature 
references were published within the past five years. 


* Reprinted from The American Welding Journal, 32, 75s-91s (1953) Feb. 
The article was prepared under sponsorship of the Materials Division, 
Pressure Vessel Research Committee, Welding Research Council. 

* International Nickel Co., Inec., Research Laboratory, Bayonne, N. J. 


Figure 1—Power plant after explosion due caustic 
steam boiler.” 


Abstract* 


The author reviews the numerous theories and 
assumptions advanced explain the failure cor- 
rosion metals under stress. 
mendations concerning design criteria 
corrosion and stress and differentiates among 
corrosion cracking, corrosion fatigue, local 
intergranular attack, effect stress general cor- 
rosion and effects hydogen generated corrosion; 
and outlines fields future research into the whole 
gamut phenomena associated with the problem. 

Under the heading “Stress Corrosion Cracking,” 
descriptions, theoretical causes, examples and recom- 
mendations for avoiding minimizing caustic em- 
brittlement are given. Similar information 
stress corrosion cracking iron, copper alloys, 
aluminum alloys, stainless steel, magnesium alloys, 
other metals, molten Included also are tests 
predict stress-corrosion cracking, 
mendations prevention stress corrosion 
cracking. 

Under the heading Fatigue,” conducive 
environments, theory, testing recommendations, 
tigue data, identification fatigue and means 
protecting against corrosion fatigue are covered 

The article includes figures and 101 references. 


* This abstract was not a part of the original article publi 
American Welding Journal. 


Forms Corrosion 

corrosion were uniform wasting the 
surface, could easily provided for design 
engineer and would present difficult 
pressure vessels. Corrosion, however, many 
different forms. The forms might unt 
form attack, local attack, galvanic attack, 
cracking, corrosion-erosion and subsurface 
high temperatures. 

Uniform attack general wasting the 
surface such might occur acids, many 
easily expressed uniform corrosior rate 
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milligrams per square decimeter per day inches 
per year. Likewise easily taken care 
pressure vessels allowing enough extra thickness 
take care the expected corrosion damage during 
the life the equipment. Sometimes, uniform attack 
not vious that the corrosion products may 
remain place, and the dimensions and superficial 
appearance the material may not change. This 
the so-called graphitic corrosion cast iron 
where the metal destroyed but the graphite left 
intact’ may also occur the dezincification 
brass where the zinc removed and porous 
copper left either case the 
would have lost greatly strength with- 
out this readily apparent. 

Unfor inately corrosion not always uniform but 
shows tendency localize, with the 
attack curring critical locations scattered 
pitting. local attack might caused dif- 
course, more damaging than the same weight loss 
spread over the surface. Pitting causes 
stresses the root the pit, and 
this can particularly bad where the pits line 
where the local attack forms grooves and 
notches. 

corrosion occurs when current flows 
between dissimilar metals contact conducting 
where may cause deep local attack. This 
might occur where the anodic member the couple 
has relatively small area where the conductivity 
the liquid insufficient spread the galvanic 
corrosion over appreciable area. If, for any reason, 
the current density low, the galvanic corrosion will 
not serious. 

The term corrosion cracking includes all the in- 
stances where corrosion associated with cracking. 
These have already been outlined and are considered 
detail below. The main forms are stress-corrosion 
cracking and corrosion fatigue, but local attack, 
intergranular attack and hydrogen embrittlement 
may lead cracking under suitable conditions. 


Corrosion-erosion involves those conditions where 
erosion and corrosion hand can occur 
pressure vessels subject high velocity flow 
inlet. Removal protective corrosion products 
erosion allows the metal continue deterio- 
its initially rapid rate. Local impingement 
attack can form small bare areas which are anodic 
adjacent filmed areas, and thus lead rapid local 
corrosion and pitting. Cavitation erosion, fretting 
and wire drawing all involve both erosion 
and While some form corrosion-erosion 
might show pressure vessels, generally does 
not lead directly cracking. 

high temperatures sometimes causes 
another orm attack, namely damage beneath the 
might take the form internal oxida- 
bination these. Hydrogen under pressure may 
and the development voids 
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and obvious that such subsurface 
attacks can seriously weaken and embrittle the 
metal. must considered pressure vessels 
operating high temperatures. 


evident that the various forms corrosion 
overlap and are not always sharply defined. Several 
forms attack may present simultaneously. The 
field large and complicated with many ramifica- 
tions. Consultation with experienced corrosion engi- 
ners usually desirable the analysis 
particular failure. the design new equipment 
close cooperation between the design engineer and 
the corrosion engineer well warranted and are often 
highly essential. 


Corrosion From Design Viewpoint 


From corrosion standpoint, suitable materials 
can sometimes chosen the basis prior 
edge and More often, 
larly when new processes environments are 
involved, corrosion tests are For best 
results the tests should made under actual operat- 
ing conditions, although the variables involved can 
often studied advantage under controlled con- 
ditions the laboratory. Since corrosion behavior 
altered manifold ways, not wise cut corners 
corrosion testing. safe short cuts accelerated 
tests are 


For example, simulate corrosive conditions 
pressure vessel operating the boiling point, 
might seem logical conduct immersion tests the 
boiling liquid. However, heat being applied 
from the outside, the skin temperature the metal 
may appreciably higher than that the liquid. This 
hot wall effect has been known greatly accelerate 
and localize corrosion. Numerous illustrations this 
sort could cited. The point that unless the 
service conditions are reproduced all their rami- 
fications, the whole story may not brought out, 
and the results may even misleading. 


Reliance should not placed entirely weight 
losses inches penetration per year. should 
known the strength the material has been 
damaged, intergranular corrosion, local attack 
information, involving changes corrosion rates 
with time, the effects relative velocity between 
the metal and its corrosive environment, and the 
effect static cyclic stresses. 

Once the corrosion picture has been explored and 
suitable materials have been selected, design be- 
comes important factor preventing and mini- 
mizing corrosion. For example, corrosion 
greatest near the liquid line, may possible 
provide extra metal thickness this vicinity. 
corrosion greater near one end pressure vessel 
may practicable design the vessel that 
can turned end for end. there increasing cor- 
rosion near the entrance end heat exchanger 
tubing, may possible insert short replaceable 
inserts the ends. Corrosion can often minimized 
frequent cleaning and controlling moisture 
and oxygen. 
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The design should such facilitate replace- 
ment parts subject corrosion. practicable such 
parts should interchangeable. The equipment 
should designed for complete drainage and easy 
cleaning. Exceeding normal capacity should 
avoided. Galvanic between dissimilar metals 
should Impingement, turbulence, local- 
ized heating, stagnant areas, crevices 
concentration should avoided. number 
authors have considered the influence design 
greater 


Stress Corrosion Cracking 


Stress corrosion cracking something which the 
design engineer should always keep mind 
specifying materials, particularly the case pres- 
sure vessels. The presence internal stress should 
always taken into account when deciding the 
magnitude externally applied stresses which 
the equipment can safely subjected. Unfortun- 
ately there are guiding rules which can fol- 
lowed. About all that can said that stress 
corrosion cracking specific both for the metal and 
for the environment. certain special environments 
the presence tensile stresses may lead the 
cracking certain metals. With other environments 
with other metals alloys difficulty en- 
countered. Reliance must placed 
experience laboratory field tests. 

The term stress corrosion cracking used 
indicate the combined action static tensile stress 
and corrosion which leads cracking. The principal 
factors are the magnitude the stress, the nature 
the environment, the length time involved and 
the internal structure the alloy. These factors are 
not independent, but interact, one accelerating the 
action another. Their relative importance varies 
with conditions. 

stress corrosion cracking occur there must 
tensile stresses the surface. The stresses may 
internal applied, the two types being additive. 
Examples internal stresses are those produced 
deformation during cold work, unequal cooling 
from high temperature and internal structural 
rearrangements involving volume changes. Stresses 
induced when piece deformed, those induced 
press and shrink fits and those near welds, rivets and 
bolts may classed internal stresses. 

many cases these concealed stresses are 
greater importance than actual operating stresses. 
This true also pressure vessels, except perhaps 
for those operating loads which are high rela- 
tion the strength the material. When the factor 
safety required design considered, operating 
stresses are generally low enough compara- 
tively little importance, they add the 
internal stresses. 

The actual stresses may vary greatly from point 
point within the metal, and some locations are 
much higher than the average value. nonuniform 
stress distribution expected, nevertheless high 
localized stress considered more damaging than 
uniform Generally tensile stresses the 
neighborhood the yield strength are present 


stress corrosion cracking failures, but failures 
known which have occurred much lower 
any case the stress levels are low enough that 
normally great deal general corrosion could 
tolerated. The interaction the stress and 
produces cracking where would not otherwise 
expected. 

Stress corrosion cracking has been observed 
almost all metal systems. Yet for each metal specific 
environments are required produce it. stress 
corrosion cracking has occurred vacuum. The 
environment that induces cracking frequently attacks 
the metal only superficially stresses are 
Many the environments that cause cracking tend 
produce pitting type corrosion. 

One the curious aspects 
cracking the wide difference time required for 
failure, which varies from matter 
many years. Associated with this the 
cracking. Specimens which are apparently similar 
may not behave alike, with perhaps per cent 
cracking short time, and the rest un- 
cracked for much longer time. Laboratory tests 
require severe conditions produce cracking 
reasonable time, whereas service much milder 
conditions may cause cracking the lonver time 
available. 

Considerable time may required before 
sion proceeds the extent that begins 
accelerated the tensile stresses present. more 
severe the corrosive conditions and the higher the 
stress level the sooner this will happen. With some 
alloys there incubation period, during which 
precipitation other structural changes may 
occuring. For example, aluminum-magnesium alloys 
(over per cent magnesium), immediately heat 
treatment, may not show any susceptiblity crack- 
ing accelerated laboratory tests, but after aging 
room temperature for months, stress corrosion 
cracks may form rapidly the same test. 

just indicated the internal structure the 
metal alloy can considerable importance. The 
internal structure dependent upon composition, 
upon the method fabrication and whether the 
metal as-cast, hot worked cold worked. also 
dependent thermal treatments and the extent 
natural aging. 

There have been numerous reviews 
minous literature. This should consulted for de- 
tailed information, The more important instances 
stress corrosion cracking are discussed 


Caustic Embrittlement 

well-known example stress corrosion 
ing the caustic embrittlement steel steam 
cracking associated with pres 
ence sodium hydroxide the boiler and hence the 
name caustic embrittlement. The metal from 
the cracks, however, ductile and not When 


boiler lets because caustic 
Other examples severe explosions have been cited 
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Figure embrittlement steel exposed percent caustic 
soda 250 degrees 250. 


The cracking said usually predominantly 
intercry and Figure illustration this. 
This was prepared from the steel 
autoclave exposed per cent caustic soda 
250 degrees and 400 psi. This perhaps more 
concentrated solution than normally encountered 
steam but excellent example caus- 
tic embrittlement just the same. Oxides are present 
the cracks, which typical. other cases the 
cracks may partly transcrystalline, even, 
illustrated Figure predominantly transcrystal- 
line. used thought that stress corrosion 
cracks were characteristically intergranular, but 
many cases are now known where the cracking fol- 
lows path across the grains. 


steam boilers the caustic present concentrates 
small leaks capillary spaces. The caustic con- 
centration builds high values such places. 
High tensile stresses must present, course, and 
usually the cracking takes place along rows rivets 
where there may slight leaks. Salt deposits have 
been observed some cracked rivet seams. 


laboratory tests U-bend specimen with bolt 
through the legs convenient for studying caustic 
embrittlement. Specimens this nature are shown 
Figure The U-bend specimen 
the outer fibers the neighborhood 
the yield point, and high stress gradients such 
frequently occur practice. Any cracking located 
the outside the bend shown the figure. 
The white material the cracks residual caustic. 
These steel specimens were exposed boiling 
percent sodium hydroxide containing 0.1 per cent 
lead oxide for days. 


U-bend specimens this type were used Berk 
and outline dangerous concentrations 
and temperatures caustic. They obtained crack- 
per cent above per cent temperatures 
below 180 degrees However, under long-time serv- 
conditions, cracking has been observed well out- 
these Also known that constituents 
Present small amounts may act accelerators 


i 


Figure 3—Steel U-bend specimens after exposure for days 
boiling percent sodium hydroxide containing 0.1 percent lead oxide. 


Approx. 


Figure 4—Intercrystalline cracking steel U-bend specimens after 
days boiling percent sodium hydroxide containing 0.1 percent 


lead oxide. 500. 


Figure 5—Transcrystalline cracking steel U-bend specimens after 
days percent sodium hydroxide containing 0.3 percent sodium 
silicate 300 degrees Same steel Figure 500. 


laboratory tests difficult obtain consist- 
ent behavior pure caustic. Cracking readily 
produced adding certain oxidizing agents ac- 
celerators. Thus cracking boiling per cent 
sodium hydroxide can consistently obtained 
the addition 0.1 per cent lead oxide. Figure 
illustrates the intergranular nature the cracking 
steel U-bend specimens exposed this media. Crack- 


Figure 6—Transcrystalline cracking steel U-bend specimens ex- 
posed for six days water saturated with 50:50 mixture hydrogen 
sulfide and carbon dioxide 100 degrees 500 


Figure 7—Stress corrosion cracking stainless stee! around stenciled 

identification marks and machined edges. The specimens were 

exposed percent hydrofluoric acid containing 0.2 percent fluo- 
acid. 2/3. 


Figure 8—Stress corrosion cracking stainless steel kettle handling 
baked bean sauce high chlorides. Same size. 


Figure 9—Transcrystalline nature the stress-corrosion cracking 
stainless steel. 100. 


ing can also consistently obtained under similar 
conditions the addition 0.3 per cent sodium 
silicate. Figure shows that under these slightly 
altered conditions the cracking was 
Figures and are for the same steel and Practically 
identical conditions except for the change minor 
constituents the caustic. Other stress corrosion 
cracking systems are known where slight changes 
conditions have changed the path the 
This fact not explained some the theories 
stress corrosion cracking. 


Under service conditions caustic embrittle: 
sometimes avoided adding inhibitors 
ing the water. Thus tannins, lignins, 
extract, waste sulfite liquor, sodium nitrate, 
phosphate and other additives have been 
some cases. 


nent 
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embrittlement detector has been devise 
can attached directly pressure vessel 
mine whether not the water capable 
ing caustic The detector ha- 
which consists rectangular block with 
through which the water circulates. The tes 
men clamped this base. bent 
tained under stress means 
which passes through the specimen and 

against this base block. small hole condi 
water from the base block the contact 

between the base and the corr 
ting the clamping nuts and adjusting 
very slow leak steam established. Thus con- 
centrated solution forms under the bent area the 
time allowed, such days more, the speci- 
men will crack. the water not 
cracking will occur. 
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All steels are not equally susceptible caustic em- 
brittlement. Deoxidation practice and the residual 
elements present have some effect. However, the 
improvements have been minor and steel been 
devised which completely resistant. 
steels crack readily plain mild 


welded construction sometimes recommended 
being superior riveted construction, the agru- 
ment being that this should prevent the concentra- 


tion caustic leaks and capillary spaces. are 
apt introduce high internal stresses, however, and 
welded pressure vessels have failed em- 
As-welded steel tanks 
mended for caustic service 140 degrees but 
for higher temperatures welded tanks must stress 
low-temperature stress relief welds 
has been This consists heating 
row band each side the weld 350-400 
and quenching. This produces localized 
with resultant decrease stress. course. 
practical, full stress relief anneal the entire 


vessel far safer. 


Nickel cladding has been used successfully pre 
vent caustic embrittlement. Where the clad are 
joined welding care must taken 
sound welds. The cracking illustrated ure 
was autoclave lined with nickel. The 


were 
steel 

Low 
ble 
stress 
below. 


Stress 
Ina 
alloys 
som 
moniu 
cracke 
sodiun 
moniu 
droxid 
nitric 
failure 
Tra 
tanks 
been 
cyanic 
sulfide 
ing 
water 
ment 
Crack 
sulfide 
seeme 
steel 
which 
come 


Stainl 

Fig 
crack: 
conta 
cent 
aroun 
sectic 
Crack 

Fig 
crack 
kettle 
tende 

Str 
usual 
expos 
brine 
only 
make 


‘aa 

q 


were defective and allowed the caustic contact the 
with the result that cracking the steel 
occurred. 

Lowering the tensile stresses present when possi- 
ble standard means preventing caustic em- 
This and other means preventing 
stress corrosion cracking are considered further 


below. 


Stress Corrosion Cracking Iron 
tion caustic embrittlement, iron and steel 
subject rapid stress corrosion cracking 


alloys 
itrate Cracking has occurred 


some 

concentr ted calcium nitrate and concentrated am- 
monium nitrate. Highly stressed bridge cable wire 
cracked dilute ammonium nitrate and dilute 
sodium but not distilled water, dilute am- 
moniun sulfate, ammonium nitrite sodium hy- 
Cracking has occurred concentrated 
nitric and also dilute nitric acid containing 
failures vere largely intergranular. 

cracking has been observed 
tanks certain gases under pressure. This has 
been moisture and traces hydrogen 
cyanide and moisture and traces hydrogen 
shows the transcrystalline crack- 
ing cel U-bend specimens exposed for days 
water 100 degrees saturated with 50:50 mixture 
sulfide and carbon Embrittle- 
ment hydrogen may involved this cracking. 
Crackiny similar nature has occurred high- 
pressure gas condensate wells containing hydrogen 


sulfide and carbon Ammonium thiocyanate 
seemed important the stress corrosion cracking 
steel gas Undoubtedly additional corrosives 
which cause stress corrosion cracking steel will 
come light. This should considered exposures 
involving new chemicals. 


Stainless Steel 

Figure shows instance stress corrosion 
cracking Type 302 stainless steel. Disk-shaped 
specimens were immersed for days solution 
containing per cent hydrofluoric acid and 0.2 per 
cent fluosilicic acid 182 degrees Cracks formed 
around stenciled identification marks causing these 
sections the specimens fall away completely. 
Cracks can also seen the machined edges. 

Figure shows another instance stress-corrosion 
cracking, this time Type 304 stainless steel 
kettle handling baked bean sauce which was high 
chlorides. The cracks had radiating pattern and 
tended line with small sharp pits. 

Stress corrosion cracks stainless steel are 
usually typical example shown 
Figure These cracks occurred specimen 
boiling calctum-magnesium chloride 
brine, Intergranular cracking has been observed, but 
only when the heat treatment has been such 
make the stainless steel susceptible general inter- 

The required cause cracking the 
steels sometimes seem comparatively low, 
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stress less than 20,000 psi being reported suf- 
ficient Scheil one instance.** Some Type 347 
tubing was found susceptible cracking 
boiling calcium magnesium chloride brine after 
stress-relief annealing from 1350 degree but re- 
sistant cracking after slow cool from 1600 de- 
grees Slow cooling essential quenching 
stresses may sufficient cause cracking. 

Ferritic stainless steels are less susceptible 
stress corrosion cracking than the austenitic alloys. 
Generally, cracking cannot avoided shifting 
from one austenitic grade another, although there 
may real differences behavior, with increased 
corrosion resistance and increased austenitic stability 
being 

thorough review environments causing stress 
corrosion cracking stainless steels was prepared 
recently The number environments 
seems large, but spite this the austenitic chro- 
mium nickel stainless steels perform satisfactorily 
under many service conditions. 

Most cases cracking involve the presence 
chloride ions, particularly the solution acid. Hot 
concentrated solutions chlorides magnesium, 
calcium, barium, cobalt, zinc, lithium, ammonium 
and sodium all cause rapid cracking.** Cooler more 
dilute solutions may satisfactory. Organic chlo- 
rides, such ethyl chloride, which decompose the 
presence moisture form hydrochloric acid may 
cause 

many cases where some other environment was 
thought cause cracking, closer investigation has 
shown that chlorides were actually present, even 
only impurity. Thus cracking has been re- 
ported sulfite waste liquors the cellulose indus- 
try, but almost every case brackish waters were 
used, Likewise cracking has been reported steam 
and hot water, but such cases appears that the 
design such allow local concentrations 
chlorides. 

Stainless steels are susceptible stress corrosion 
cracked hot concentrated caustic solutions. The 
presence sodium sulfide and reducing substances 
said increase the danger cracking caustic. 
Rees has reported cracking moist hydrogen sul- 
Cracking has also been reported some other 


Copper Alloys 


Perhaps the best known example stress cor- 
rosion cracking copper alloys the season crack- 
ing so-called because the cracks 
resemble those seasoned wood. Exposure moist 
ammoniacal atmospheres believed necessary 
produce the cracking, but oxygen and carbon di- 
oxide have contributing effect. Cracking fast 
contaminated atmospheres, but has occurred under 
apparently normal outdoor and indoor conditions. 
Evans has speculated the role ammonia 
promoting the cracking.** 

Susceptibility cracking increases with tensile 
stress. Stresses 12,000 20,000 psi readily cause 
cracking, but cracking rare with stresses below 
12,000 psi. Susceptibility cracking increases 


ninor 
hich 
the 
ere 
re- kes 


greatly with zinc content. Alloys with per 
cent copper are practically immune, and with per- 
cent copper they are fairly free from cracking. Two- 
phase brass compositions, such copper, zinc, 
are more susceptible than alloys with less zinc. 
Special brasses which contain other elements behave 
similarly the straight zinc The cracking 
usually intergranular, but transcrystalline cracking 
has been reported, particularly the beta phase 
high zinc brasses. 


compared with the brasses, other commercial 
copper alloys, aluminum bronze, tin bronze, sili- 
con bronze and cupronickel show comparatively little 
tendency season crack, although failures are known, 
and sometimes the failures may occur other than 
ammoniacal atmospheres. For example, the ASME 
Boiler Code cautions the use silicon bronze 
steam above 212 degrees reported pure 
copper immune cracking for all practical 
purposes. Thompson and found most addi- 
tions copper cause rapid increase suscepti- 
bility cracking, but larger additions the same 
elements caused the susceptibility decrease again. 

acid mercury salt solution sometimes used 
inspection test determine the susceptibility 
copper alloys stress corrosion 
Metallic mercury liberated the surface and 
penetrates stressed metal intergranularly. This 
different type attack than stress corrosion crack- 
ing, but results are roughly comparable. However, 
cracking service has been known occur ma- 
terial which has passed the mercury test. 

better but more difficult test involves exposure 
gas phase containing ammonia, air, water vapor 
and carbon This relates directly serv- 
ice conditions. For reproducible results the tempera- 
ture must controlled and also the composition 
the gas phase. With this test there seems 
threshold stress below which cracking will not occur 
time. This probably relates the fact that some 
intergranular attack occurred the absence stress. 
This test particularly suited for experimental 
studies. 


Aluminum Alloys 

Pure aluminum quite resistant stress corro- 
sion cracking. the other hand aluminum alloys 
containing more than percent zinc more than 
percent magnesium have cracked such mild 
environments the atmosphere and tap 


aluminum alloys the cracking intergranular. 
significant that grain boundary constituents 
have been observed microscopically, and that poten- 
tial measurements have shown the grain boundary 
region anodic the grains solutions known 
produce cracking. Attempts have been made 
extend these observations other alloy 

studying the stress-corrosion cracking alumi- 
num alloys customary use salt solutions con- 
taining sodium chloride and hydrogen peroxide. Sus- 
ceptible alloys crack rapidly under these conditions. 
Complete immersion, alternate immersion and spray 
have been used well anodic currents. 
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Magnesium Alloys 

Pure magnesium, magnesium casting alloys 
magnesium-manganese alloys are relatively 
stress-corrosion cracking. the other hand som 
magnesium alloys will crack rapidly the atmos. 
tivity cracking increases with aluminum and 
content. Minor impurities such iron may 
Additions lead, tin cadmium seem have 
effect. 

magnesium alloys the cracking 
nantly transcrystalline. Cold rolled and fully ap. 
nealed materials are more sensitive than fully pre. 
cipitated materials. the more sensitive 
welding increases the possibility cracking because 
high stress and the presence annealed areas 
jacent the weld. Riveted seams are less prone 
cracking. Creep may relieve the stresses wrought 
magnesium alloys, particularly those low 
num and 

studying the stress corrosion cracking 
nesium alloys, tests have been made inland 
and marine atmospheres, and sodium so- 
lutions with and without added wide 
variety test specimens has been 
varied somewhat with the conditions Thus 
the salt chromate solution was said correlate well 
with the exterior test, but not with tests plain 
salt solution. 


Other Metals and Alloys 


Stressed metals are used satisfactorily many er- 
vironments. way known predicting behavior 
cracking given alloy may have effect other 
alloys. Thus titanium seems resist stress corrosion 
cracking under conditions where stainless steels have 

Nickel and nickel alloys are comparatively immune 
this disease, but Fraser has reported number 
Stressed Monel has been found develop 
both intergranular and transcrystalline cracking 
fluosilicic acid, laboratory tests moist vapor, 
U-bend specimens quickly develop transcrystalline 
cracking, Figure Under service conditions the 
cracking has sometimes been intergranular, Figure 

Lead under static tensile stress has been shown 


crack intergranularly lead acetate solution, but 


not distilled The impure zinc die castings 
used many years ago seemed susceptible inter- 
granular stress corrosion cracking.® has been said 
that the right environment were found, 
corrosion cracking could produced metals 
and alloys. 


Molten Metals 


Often associated with stress corrosion cracking 
the attack molten metals stressed material.” 
This not really stress corrosion cracking, 
the attack can classed corrosion only lib- 
eral interpretation the term. The mercury test for 
stressed brass this type. seems the rule 


(possibly with exceptions) that there danger 
intergranular penetration molten metal, rovided 
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tensile stresses are present and provided clean metal 
surfaces are exposed. Wetting the surface, inter- 
facial angles and intermetallic compounds may 
Oxide coatings and other surface coatings 
may protective. Bending test specimens while im- 
mersed the molten metal good way pro- 
ducing the attack. the absence tensile stresses 
the nature any attack molten metals will 
general the surface, instead intergranular. 


Tests for Stress-Corrosion Cracking 


number tests have already been described. 
important reproduce the service environment. 
The stress may applied numerous ways. con- 
stant applied directly, through lever, 
means spring permits accurate measurement 
the stress. Weights may hung speci- 
mens produce bending, the loading may 
obtain stresses similar those pres- 
ent under service conditions, constant deformation 
sometimes preferred, with U-bends, C-bends, and 
being used. Flattened tubes and welded 
have also been used. With constant de- 
formation, small cracks relieve the stress, and 
small cracks form, growth cracks may cease. 
Thus constant load, cracks increase the stress the 
sound metal and hasten failure. 
plain stress may estimated mechanical, 
X-ray, other With suitable setup, 
applied tensile stress may measured directly, 
from stress-strain curves means extensometers 
may preferable start with stress-relieved ma- 
duces 
other between laboratory tests and service 
have should not expected because service .conditions 
are frequently complex. Failure accelerated 
mune test does not mean necessarily that fail- 
velop that generally stress corrosion cracking not 
service unless the tensile stresses 
apor, Present (internal plus applied) are high. Laboratory 
alline are useful means control, developing 
the alloys, and isolating the specific components 
the environment responsible for the cracking. 


tings obvious methods prevention are either 
inter- the excessive tensile stress remove the 
full anneal and slow cool the fabri- 
venting stress-corrosion cracking provided applied 
loads are not excessive. full anneal not always 
permissible because lowers the properties. has 
been found, however, that with suitable temperature 
time the loss strength and hardness can 
treatments given Table The exact 
limits time and temperature depend the sever- 
deformation, the composition the metal and 
the degree softening allowable. Manufacturers 
should consulted concerning specific alloys and 
conditions. The heat treatment should 
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Figure 10—Transcrystalline cracking Monel U-bend specimens ex- 
posed moist fluosilicic acid vapor for 100. 


Figure 11—Intergranular stress corrosion cracking Monel fluo- 
silicic acid service. 100. 


Table 1—Suggested Stress Relief Annealing Treatments 
Followed Slow Cooling 


General Range of 


MATERIAL Temperature, °F* | Holding Time, Hr. 
1350-1600 1—2 

Aluminium Alloys............. 450- 500 1 
Magnesium Alloys............. 300- 600 
1100-1200 


Manufacturers should consulted for temperature and time for specific 
alloys and service conditions. The Codes for Unfired Pressure Vessels prescribe 
certain stress-relieving procedures for steels, and should also be consulted. 


followed slow cooling safe temperature levels, 
and care should taken insure that subse- 
quent operation restores the internal stress. 

Sometimes stress relief annealing cannot car- 
ried out because may produce adverse effects 
the properties and general corrosion resistance. This 
may the case, for example, with some heat-treated 
aluminum alloys, and with stainless steels which are 
used environment where carbide precipi- 
tation results intergranular corrosion. Stress-relief 
annealing may impractical under some conditions 
when the equipment large. The procedure may 
useless composite structures where one metal 
rigidly attached other metals having differ- 
ent coefficients expansion. The so-called low- 
temperature stress-relieving may have 
some merit certain field-erected structures. 
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Usually complete elimination internal stresses 
not necessary. Changes the method manufac- 
ture may sufficiently lower the tensile stresses the 
surface. Shot peening, tumbling, rolling, swaging, 
stretching, flexing, bending straightening between 
rollers, depend plastic deformation decrease 
dangerous tensile stresses convert them into 
compressive stresses. Compressive stresses sur- 
face layer may not permanent remedy because 
the layer may removed corrosion. Changes 
design may distribute the stresses more uniformly, 
increasing the number supports large 
vessels. 

Removing changing the corrosive agent not 
dilution where possible may critical 
constituent may removed its presence known. 
Inhibitors may sometimes added done 
combat caustic embrittlement. the use inhibi- 
tors care must taken not localize the attack 
and accelerate failure. Paints and protective coatings 
can used prevent the corrosive from contacting 
the metal. For example, painting magnesium alloys 
susceptible stress corrosion cracking his increased 
their life four five times. Anodic electrodeposits 
thick pore-free cathodic electrodeposits have 
worked well. Cathodic protection use 
anodes which stop the corrosion have stopped the 
cracking many experiments. However, hydrogen 
embrittlement associated with the cathodic current 
might aggravate the cracking problem some 
instances. 


sound method avoiding cracking pick 
resistant alloy. Occasionally comparatively small 
changes composition may helpful. Thus, lower- 
ing the zinc content brass the magnesium con- 
tent aluminum-magnesium alloy might 
benefit. Changes deoxidation practice, heat treat- 
ing and other procedures often have some effect 
the cracking tendencies. the other hand substitut- 
ing one austenitic stainless steel for another has not 
prevented cracking magnesium chloride, and alloy- 
ing steel has been little help resisting caustic 
embrittlement. 


Theory Stress Corrosion Cracking 


universally accepted theory stress corrosion 
cracking has been developed, and not likely that 
the same mechanism applies all cases. The prin- 
cipal theories have been reviewed 

The electrochemical theory developed 
and his postulates that intergranular 
cracking tied with the presence anodic con- 
stituents the grain boundaries. Tensile stresses are 
pictured pulling the metal apart any corrosion 
crevices and exposing fresh anodic material. Since 
potential relationships may change different en- 
vironments, helps explain why cracking observed 
only specific corrosive media. pointed out 
that other continuous paths may exist besides 
grain boundaries, for example, slip planes and 
planes precipitated constituents. Thus the theory 
may apply transcrystalline stress-corrosion crack- 
ing. This theory seems well supported the case 
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aluminum alloys and some other metal 
Support for the theory found the fact that 
applied potential making the system cathodic has 
prevented the stress-corrosion cracking 
aluminum, stainless steel, and 

The film theory rather similar but pictures the 
anodic areas occurring points 
protective film. Once notch formed, tensile 
stress causes rupturing protective films, and the 
exposed metal anodic and corrodes. 
this theory have been discussed Evans" with 
emphasis the film-forming tendencies the tip 
crack. 

The strain-accelerated decomposition theory 
tulates that the principal function stress 
erate precipitation reactions phase 
tions which provide the anodic paths for 
Corrosion the newly formed anodic forms 
cracks, which concentrate the stress, which 
ates the decomposition and on. the case 
steel, iron nitride said the ma- 
martensitic decomposition product suspec 

The mechanical theory discussed 
stress systems tending tear the metal Elec- 
trochemical factors are considered mainly 
the initiation the crack crevice. seems 
likely that the relative importance the 
and the stress may change cracking 

Hydrogen may play role some 
cracking. insists that attack 
responsible for the cracking steel exposed caus- 
tic with the mechanism being similar aitack 
hydrogen high temperatures.* Cathodic charging 
with hydrogen accelerated the stress cracking 
chromium stainless steel sodium and 
hydrogen embrittlement may play part stress 
cracking hydrogen 

Other aspects the problem have been discussed 
the Further development the 
theory expected new work carried out. 


Corrosion Fatigue 


Fatigue failures pressure vessels are obvious 
hazard. The design engineer usually the 
fatigue characteristics the materials, and this sub- 
ject thoroughly discussed many The 
difficulty that fatigue tests are conducted 
where corrosion presumably exerting 
influence. the metal exposed corrosive 
vironment, fatigue tests air are almost meaning 
Under such conditions the failures mat- 
ter corrosion fatigue which much more 
its action. 

environment followed subsequent testing 
would result lower endurance his has 
ening the surface corrosion with 
notch formation. This type test 
sufficient because the damage much 
goes the same time the 
stresses. The damage greater than 
plained the two factors acting 
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For most corrosives, corrosion products and films 
tend block retard the attack even cause 
cease completely. Cyclic stresses tend rupture 
render more permeable these protective films. The 
result that cyclic stresses accelerate corrosion. 
mentioned the roughening and pitting 
the surface corrosion forms notches which con- 
centrate stress, and thus accelerate the effect 
applied clic stresses. These mutually accelerating 
continue until failure occurs corrosion 

solutions where the possibilities film for- 
mation more remote, the mechanism may 
The cyclic stresses may produce 
metal which more susceptible corro- 
sion change the area ratios and polarization 
local anodes and The for- 
mation disarrayed metal may important also 
during fatigue neutral The 
metal seems more susceptible corrosion 
longer ecially susceptible after has had chance 
settle Additional aspects the situation 
with par emphasis potentials and the be- 
havior local anodes and cathodes. any case the 
effect cyclic stress increase the corrosion 
and use the corrosion form deep sharp pits 
and 

Corrosion the most important factor corrosion 
fatigue. means that test should run under 
the corrosive conditions encountered 
service. not easy. Some the problems con- 
nected with corrosion testing have been pointed out, 
and when cyclic fatigue stresses are added the 
other test requirements, the problems multiply. All 
the factors which influence normal corrosion 
would expected have some effect corrosion 
Hence the composition the corroding 
medium, the temperature, degree aeration, and 
velocity must all carefully controlled, and the pos- 
galvanic and other effects should 
considered. 

addition, corrosion fatigue testing has some 
complications not present fatigue testing air. 
evident that, with sufficient time, corrosion alone 
will produce failure regardless applied stress. 
that corrosion fatigue there can en- 
durance limit. Furthermore since corrosion proceeds 
with time, the speed testing has much greater in- 
than fatigue. Sufficient time must al- 
lowed for corrosion damage occur. the other 
the rate stress application may control the 
surface films, the chances film repair 
and other factors controlling the acceleration cor- 
‘Thus necessary state the maximum 
stress endured metal without failure 
stress applications under defined 
corrosion and stressing. Through com- 
usage this often called the corrosion fatigue 

that corrosion fatigue limits the literature 
used directly for specific design pur- 
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Figure 12—Typical S-N curves air fatigue and corrosion fatigue 
salt 


Table 2—Some Corrosion Fatigue 


(Stressed for Least 10° Cycles 1450 CPM) 


Endur- Corrosion Fatigue 
| ance Limit, psi 


Carbon steels, annealed....... | 46-103,000) 25-42,000 | 16-23,000 5,000 
Carbon steels, hardened... ... .| 66-111,000) 33 5-53,000 | 19-23,000 7,000 
3.5 Ni steel, annealed......... } 93,000) 49,000 | 29, 000 , 4 

3.5 Ni steel, hardened...... vf 125,000) 69,000 | 25,000 

5.4 Ni steel, annealed......... | 122,000 55,000 | 21,000 

3.1 Ni, 1.6 Si. steel, annealed. .| 138,000) 65,000 | 22,000 

3.1 Ni, 1.6 Si steel, hardened. . | 251,000; 108,060 | 12,000 | 

0.9 Cr, 0.14 V steel, annealed. .| 59,000 42,000 22,000 | 

0.9 Cr, 0.14 V steel, hardened. .| 161,000} 69,000 17,000 | arene 
14.5 Cr stainless, annealed. . | 94,000} 52,000 36,000 36,000 
14.5 Cr stainless, hardened . A 117,000) 53,000 | 37,000 27,0C0 
17.3 Cr, 8.2 Ni stainless...... | 125,006} 50,000 | 50,000 | 25,000 
17.7 Cr, 25.3 Ni stainless...... | 115,000} 54,000 45,000 | 34.000 
10.9 Cr, 34.7 Ni-stainless......| 112, | 57,000 | 41,000 | 22 
Nickel, 78,000) 33,000 24,000 22,000 
Nickel, | 132,000! 51,000 24,000 22,000 
Monel, annealed..............} 82,000 37,000 26,000 | 28,000 
Monel, hardened............. | 127,000} 52,000 25,000 | 28,000 
Nickel-copper, 21/78, annealed. | 47,000) 19,000 | 18,000 | 18,000 
Copper, annealed............. 31,000) 10,000 | 10,000 | 10,000 
Copper. hardened............ 47,000) 17,000 | 18,0C0 18,000 
Brass, 62/37 annealed......... 53,000) 21,000 18,000 | wens 
Aluminum, annealed. ......... 13,000) 2,000 
Aluminum, hardened. . 21,000 8,000 5,000 3,000 
Aluminum, 1.2 Mn, annealed . 17,000 7,000 3,000 | ere 
Aluminum, 1.2 Mn, Daeapeen 30,000 11,000 | 6,000 4,000 
Duralumin, annealed. . ee: | 33,000 14,000 | 8,000 7,000 
Duralumin, hardened......... | 69,000 17,000 | 8,000 7,000 


poses. Judgment and experience are essential the 
application corrosion fatigue data operational 
problems. This can illustrated some work 
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where found that the endurance steel 
cyclic stresses sea water measured push- 
pull machine was five times that obtained the 
usual rotating beam machine. the push-pull ma- 
chine all the anodic areas were exposed yawning 
stretching, whereas the rotating beam machine 
only fraction the anodic areas were exposed. 
This changed the anode-to-cathode area ratio and 
affected the development sharp pits. This effect 
would vary greatly with service conditions. 


Corrosion Fatigue Data 

Some corrosion fatigue data are given Figure 
Table and Table Additional data 
many other corrosives may found the literature. 

Figure shows some typical curves for vari- 
ous materials obtained air and salt spray. 
The ordinate logarithmically represents the semi- 
range stress, and the abscissa logarithmically rep- 
resents the number stress cycles cause failures. 
Individual points are not shown but there usually 
considerable scatter. The curves demonstrate that 
air most metals have very definite fatigue limit, 
that stress-range below which fracture not ex- 
pected occur, however long the action lasts. Under 
corrosion fatigue conditions such limit can 
determined. 

Table some corrosion fatigue limits are listed 
after least 10’ cycles 1450 cpm for fresh water 
and brackish water exposures. This common 
method expressing the The figures are 
value that they give fair comparison the cor- 
rosion fatigue behavior metals. Table illustrates 
another and perhaps better method comparing 
data the corrosion fatigue behavior metals. 
indicates the rapid damage relatively high fre- 
quencies and relatively short periods time. For 
example, little over one hour’s exposure the 
strength the high-strength nickel-silicon steel was 
reduced percent its original value. 

The important conclusion from the data that cor- 
rosion fatigue properties depend primarily the 
corrosion resistance under the test condition. The 
maximum resistance corrosion fatigue exhibited 
when the alloy the best condition resist corro- 
sion. Other forms heat treatment and cold work, 
while affecting the tensile strength and the endur- 
ance limit air, have little effect corrosion 
fatigue. Thus Table the high-strength steels 
have corrosion fatigue resistance close that 
plain mild steel. Alloying changes composition 
are beneficial only when they confer increased cor- 
rosion resistance. 

comparison with the low-alloy steels, the stain- 
less steels showed greatly improved corrosion resist- 
ance and much greater corrosion 
fatigue resistance. The test condi- 
tions were favorable the stainless 
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Figure 13—Corrosion fatigue failure propeller shaft.’ Approx. 


corrosion fatigue resistance. Thus Monel with half the 
endurance limit steel was much more resistant 
the corrosives that under corrosion fatigue 
became decidedly stronger material relatively 
short time. Hardening treatments had little 
the corrosion fatigue limits the nonferrous 
just with the steels. 

Copper was unique that some its corrosion 
fatigue limits were higher than its endurance limit, 
This has been attributed the fact that some 
sion occurring during fatigue tests air due 
the moisture and oxygen With many 
metals the ratio the fatigue limit air the 
fatigue limit vacuum close unity. the case 
copper this ratio 0.88, the case brass 
and the case lead 


should emphasized that the data Table? 
pertain only the corrosive conditions involved. 
Changing the environment likely change the 
picture. For example, unaerated oil well brines 
containing hydrogen sulfide, low-alloy nickel steels 
have been markedly superior unalloyed steels 
resisting corrosion 


Identification Corrosion Fatigue 


typical corrosion fatigue failure shown 
Figure 13.° This part propeller shaft which 
broke service. General corrosion slight but deep 
pits are present. Cracks are visible many the 
pits. The cracks are normal the direction the 
stresses. The presence many cracks 
characteristic corrosion fatigue. These 
cracks often result the fracture having serrated 
appearance, fatigue air there rarely evidence 
more than one crack. Other typical features are 
the smooth appearance the fracture and ripple 
marks showing the point 


Table 3—Corrosion Fatigue 


steels that the surfaces were 
polished and the solutions aerated. 
Under corrosive conditions tending 
pit stainless steel the comparisons 
might less favorable. 


3.1 Ni, 1.6 Si. steel . | 
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Figure 14—Corrosion fatigue crack stainless steel tube. Approx. 180. 


Under the microscope corrosion fatigue cracks gen- 
erally appear similar fatigue failures. Figure 
shows typical corrosion fatigue failure stainless 
steel tube. There pit the surface, the crack 
mainly and shows marked tend- 
ency follow slip planes. Under other conditions, 
with steel corrosion products may 
fill the cracks and obscure fracture surfaces. 

fatigue failures are transcrystalline, the 
case metals, corrosion fatigue cracks are usu- 
ally also. fatigue failures are in- 
lead, corrosion fatigue cracks are 
intergranular. However, where the corrosion under 
stressless conditions under static stress inter- 
granular, the corrosion fatigue cracks may inter- 
granular. Figure shows corrosion fatigue crack 
Inconel airplane boiler, where the cracks are 
partly intergranular and 
Here precipitation intergranular carbides the 
temperature service facilitated the intergranular 
attack. Instances are known where the cracks started 
intergranular fashion and wound com- 
pletely transcrystalline. This interpreted indi- 
cating the predominance corrosive influences 
the start the attack, and the predominance 
fatigue after the attack was well started. 


Protection Against Corrosion Fatigue 


Noncorrosive and sacrificial metallic coatings sug- 
gest themselves, but necessary make tests 
sure what the results will Some coatings may 
decrease the fatigue strength air, and still improve 
the corrosion fatigue limit some environments. 
course, the benefit any coating gone soon 
the coating breaks down. 

Cathodic coatings, such nickel and copper 
steel, should thick enough remain pore-free. 
Data have been reported showing that nickel electro- 
deposits steel were beneficial under corrosion fa- 
tigue conditions sodium chloride Chro- 
mium plating provided considerable protection 
steel the case composite coatings 
the behavior difficult 

Anodic coatings need not pore-free because 
they provide sacrificial preventing cor- 
Zinc coatings were discussed 
galvanizing, the brittle zinc-iron alloy might favor 
the inception cracks, and electroplating fear has 
been expressed that there might hydrogen embrit- 
the steel base. However, hydrogen embrit- 
has been found have effect corrosion 


Figure 15—Corrosion fatigue crack Inconel airplane boiler, partly 
intergranular and partly 100. 


fatigue where the stressing was within the elastic 
Metal sprayed coatings zinc, cadmium 
and aluminum steel have been and also 
paints highly pigmented with 

The corrosion fatigue behavior coatings influ- 
enced internal stresses. Tensile stresses plated 
coatings seem harmful and 
beneficial. Nitrided steels exhibit exceptional resist- 
ance fatigue owing the compressive stresses 
present. These compressive stresses nitrided steels 
have been shown beneficial well under some 
corrosion fatigue Shot peening pro- 
duce surface compressive stresses likewise has been 
shown beneficial corrosion fatigue tests sea 
water and sulfuric The effects shot peening, 
however, are complicated, and solutions with high 
alkali content shot peening was harmful under corro- 
sion fatigue conditions apparently because local- 
ized the attack. 

Corrosion inhibitors can helpful corrosion 
fatigue, and their effect parallels their influence 
normal corrosion. The danger with inhibitors that 
they may fail locally, either due insufficient quan- 
tity inhibitor local conditions such the 
presence similar danger exists with 
the use applied cathodic current that in- 
terruption the protection might allow few sharp 
pits develop, which would more harmful than 
the more general attack the absence protection. 
hydrochloric acid cathodic current failed have 
much effect the corrosion fatigue life, probably 
because the current could not reach the tips the 
developing 
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Figure 16—Fatigue crack around fitting which started deep 
groove formed corrosion the crevice the inside where the 
fitting joined the tank. 


Figure 18—General intergranular attack inside tube Figure 17, 
which was accelerated locally produce the cracking. 


Local Attack 

the start was pointed out that local attack 
corrosion could form dangerous notches and grooves 
pressure vessels. number causes for such 
local attack were listed. Under suitable circumstances 
such attack might caused galvanic corrosion. 
Such local attack might occur the crevices formed 
reinforcing rings crevices around fittings. 
Such corrosion does not cause cracking itself, but 
may lead directly cracking through its weakening 
effects. Figure shows fatigue crack around 
fitting tank. The crack started groove formed 
crevice corrosion the inside. The crevice oc- 
curred where the fitting joined the tank. Without this 
crevice the corrosion behavior would have been satis- 
factory, and without the notch formed corrosion 
the fatigue behavior would have been satisfactory. 


Intergranular Attack 


Some metals under proper conditions heat 
ment and suitable environments are susceptible 
intergranular corrosion. number examples were 
listed This distinct from 
corrosion cracking. depends the metallurgical 
conditions the classic example the 
intergranular corrosion stainless steels which may 
occur when the temperature heat treatment 
such precipitate carbides the grain 
aries and cause chromium depletion. 
granular attack when occurs accelerated and 
localized tensile stresses. would par icularly 
dangerous pressure vessels and could lead rapid 
cracking. The remedy, course, alloys 
and conditions which produce this kind ack. 


Figure shows crack the outside stain- 
less steel tube. The crack tends around 
but would difficult classify from super- 
ficial appearance. Microexamination showed the 
entire inside surface this tube had severe 
intergranular attack illustrated This 
general intergranular attack was 
and led the cracking. this case the 
and cracking could have been prevented proper 
heat treatment the stainless steel. 


Effect Stress General Corrosio: 


There widespread belief that static stresses 
invariably increase the rate general 
most instances appears that the effect normal 
amounts static stress uniform corrosion are 
comparatively small. can said that recognized 
problems exist this connection. the 
normal quality and the customary factors safety 
are employed, the design engineer scarcely 
concern himself with acceleration weight loss 
corrosion due static stress. 

The increased corrosion usually 
based the fact that energy may stored locally 
distorted metal, and this should make less noble. 
Potential measurements given the literature are 
conflicting, but this point has been The 
potential the freely corroding metal may not 
change greatly even though the potential the local 
anodes open circuit has shifted the less noble 
direction. Furthermore well known that relative 
potential itself gives certain cor- 
rosion behavior. The electrochemistry stressed 
metals has recently been reviewed 

The literature contains extensive but 
array data, opinion and comment the 
static stress uniform corrosion. Some dat. the 
attempted rationalize the situation, and that 
any effect cold work corrosion 
corrosion often controlled the rate pply 
oxygen, and hence cannot increased 
accord with this, most examples stress 
corrosion are acid solutions, but even acids 
there appears general rule. 
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Effects Hydrogen Generated Corrosion 


Many 
sure 


hydrogen attack steel pres- 
are recorded the literature. high 


temperatures and pressures the attack fairly well 


the steel 
stituents 
gas press 
carbides 
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surface 
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tion, Once 


1.8 matter hydrogen diffusing into 
reacting with carbides and other con- 


form methane and other products. High 


localized sites within the steel results 
Severe attack can usually prevented 
with suitable elements form stable 


temperatures the hydrogen generated 


aqueous solutions can also cause damage 
‘hough the nature the attack different. 
formed the corrosion reaction 
steel quite readily. Dissociated hy- 


also leave the steel. However, the rate 
enters steel greater than that 


internal pressures build owing 


ulation molecular hydrogen rifts 
cause embrittlement, blistering and 
These effects obviously weaken the 


has been recorded where they were 


ble for the head blowing off pressure 


tors which control the rate which hy- 
ters steel are not well understood. Many 
reactions are harmless even though plenty 
generated. seems certain that the 


the steel must actively promote the ac- 
atomic hydrogen rather than catalyze the 


atoms molecules hydrogen gas. 
nee sulfur, arsenic, selenium, tellurium, 
and phosphorus promote hydrogen absorp- 
hydrogen accumulates steel bound 


produce embrittlement and loss ductility, which 


shows 
the 

Hydrog 
hydrogen 
sulfide 


cracking bending. Blistering and 
nay depend part least the quality 
sulfide the bad actor promoting 
damage many instances. However, iron 
products seem protective and 


slow down the corrosion and entrance hydrogen. 
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esence acidic material such acetic 
increases the hydrogen penetration prob- 
moving the protective iron sulfide. alka- 
cyanide may react with and remove the 
and lead continued This 
vdrogen sulfide and cyanide reminiscent 
stress corrosion cracking 
the question how far hydrogen em- 
may 

definitely been shown that charging with 
accelerated the stress corrosion cracking 
chromium steel sodium 
likely that hydrogen played part the 


steel high pressure gas condensate 


ining hydrogen sulfide and carbon 
subject the damage which can caused 


vessels hydrogen generated aque- 


needs further study. This particularly 
the effects hydrogen may com- 
other phenomena such stress-corrosion 
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Fields for Future Research 


Economics make longer acceptable hide 
ignorance ample overdesign take care the 
unknown corrosion. Therefore becomes im- 
portant learn more about corrosion theory and 
corrosion mitigation. 


neutral solutions the corrosion iron con- 
trolled largely the amount oxygen available. 
Small changes composition, type heat treat- 
ment, surface preparation and internal stresses have 
little effect over-all weight loss. However, 
such factors can localize the attack and promote 
pitting cracking. This aspect needs further study. 
Perhaps one way doing this study the electro- 
chemistry involved, determine the potentials 
local anodes and cathodes, the area ratios and the 
polarization curves. Similar remarks apply other 
alloy systems well iron and steel. 


acid solutions hydrogen evolution the major 
cathode reaction and probably controls the corrosion. 
Here the behavior the minute cathodes the 
metal surface becomes dominant. More needs 
known about hydrogen overvoltage, and the effects 
surface finish, inclusions, alloying elements, sur- 
face films and corrosion products. What determines 
whether the hydrogen will enter the metal 
evolved gas? 

present corrosion prevented cathodic pro- 
tection, metal coatings, organic coatings, 
inhibitors, treatment the environment and 
the use alloys. But, indicated the text, the 
application these methods the prevention 
cracking needs further study. 


Cathodic protection applied too late, for example, 
may not stop the growth cracks already existing. 
Underprotection may actually localize the attack and 
hasten failure due cracking. Overprotection with 
too much current may cause hydrogen embrittle- 
ment and resultant complications. Some easy and 
satisfactory means establishing when complete 
cathodic protection attained urgently needed. 
Also needed are quantitative data relating the corro- 
sion factors the environment (temperature, aera- 
tion, velocity, pH, dissolved salts, galvanic couples, 
time, etc.) the minimum current for total protec- 
tion. Substantially similar remarks could made for 
the use inhibitors. better understanding the 
mechanism their action and their proper appli- 
cation needed. 

Returning specifically stress-corrosion cracking, 
there way knowing whether alloy will 


resist cracking given environment except 


and error. not known why some environments 
produce cracking and others not. The theory and 
mechanism stress corrosion cracking needs further 
development with detailed knowledge the influence 
internal structure, the magnitude and distribution 
stresses, and the influence the environment. 
How minor constituents the environment act 


accelerators inhibitors cracking? What 
determines whether the path the crack will 
intergranular transcrystalline? Also the roles, 
any, hydrogen stress corrosion cracking should 
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tied down. More needs known about the 
effect changes composition, heat treatment and 
structure metals and alloys. not yet certain 
whether susceptible alloy can improved, purified 
modified make acceptable under some conditions. 

With reference corrosion fatigue much more 
data are needed under actual service conditions. Cor- 
rosion fatigue limits vary with the corrosive environ- 
ment, but with sufficient background information 
should possible make intelligent appraisals 
concerning behavior new environments. Quantita- 
tive data are needed relating corrosion fatigue limits 
the corrosive factors the environment, such 
temperature, aeration, velocity, pH, etc. More infor- 
mation needed also the various protective meas- 
ures which have been suggested. The theory needs 
further development particularly mechanism 
which stress accelerates corrosion. Measurements 
the potentials local anodes and cathodes, area 
ratios and polarization curves would elucidating. 

The factors which control the entrance hydrogen 
into metal are not well understood. Just how the 
hydrogen behaves after gets the metal also 
not clear, although certain that its effects can 
damaging and can promote cracking. This whole 
subject hydrogen damage aqueous solutions 
needs further study, particularly where ties with 
cracking pressure vessels. 
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than will invoiced requested. 


BOOKS 


Joint Symposium 
Cathodic Protection 


Postpaid members ECS and 
NACE, per copy 


all others, per copy 


Bibliographic Survey 
Corrosion, 1945 
Postpaid NACE members, 


others, not NACE members, 


TECHNICAL REPORTS 


TP-1 Report on Field Testing of 32 Al- 
loys in the Flow Streams of Seven 
Condensate Wells (Pub. 50-3) NACE 
members, $8; Non-members, $10 per 
copy. 

First Interim Report on Galvanic 
Anode Tests. (Pub. 50-2) NACE 
members, $3; Non-members, $5 per 
copy. 

First Interim Report on Ground 
Anode Tests, (Pub. 50-1) NACE 
members, $3; Non-members, $5 per 
copy. 

Sour Oil Well Corrosion. Corrosion 
August, 1952 issue. NACE members, 
$.50; Non-members per copy. 


REPRINT 


Publication 
Surface Preparation 
Steels 
For Organic and 
Other Protective 


Second Interim Report 
Technical Practices Sub-Com 
6-G Surface Preparati 


per copy Field Experience With Cracking Organic Coatings. 
il Wells. (Included in Symposium on 
Bibliographic Survey of Sulfide Stress Corrosion. (Pub, 52-3) This report itemizes the various pr: edures of a 
Corrosion, 1946-47 per copy, more copies one used prepare steels for the use 
address, $.50 per protective coatings, Recommendatior 
Postpaid NACE members, Materials Construction for Han- procedures, standards, safety are formula 
per copy dling Sulfuric Acid. Corrosion, Au- given. This second report NACE 
NACE ust, 1951, issue. NACE members, the culmination many months ork 
others, not members, Non-members, per copy. committee members. The report been tand 
per copy carefully prepared and checked by co “mittee ant anc 
Stress Corrosion Cracking Alkaline members with long experience the The 
(Pub, 51-3) Per copy, $.50. application 
1945 and 1946-47 4] and 
ractices for Surface Preparation o 
Bibliographies Combined Steel. (Pub. 50-5) Per copy, which 
Postpaid NACE members 9.00 Second Interim Report Surface 
Preparation Steels for Organic Single 
others, not NACE 12.00 and Other Coatings. (Pub. 53-1) Per 
copy, $1; five more copies one more Copies one address, 
address, per copy per copy «re the 
Report on Electrical Grounding Prac- 
tices, Per copy $.50. ol resir 
BOOKLETS Corrosive Effects Deicing Salts— NACE Lapel Pins—Availabie 
A Progress Report by Technical 
Practices Committee 19. Corrosion, NACE Members 
Control Pipe Line January, 1954, issue, NACE members 
Corrosion Mudd $.50; Non-members per copy. and 
Per Copy, postpaid 
more copies one address, REPRI NTS temper: 
per copy, $1) SINGLE COPIES tial str 
Report the Correlating Cathodic Protection and Pipe Lines CORROSION 
tribution Systems Simpson, Jr. Single copies Corrosion are available 
Protection Paints and Coatings 50c copy NACE members 
copies, each Gasoline Resistant Tank Coatings copy non-members, postpaid. 
More than 100 copies, Copies all issues are available except: 
Postpaid Underground Ducts—A_ Discussion 1947—January, March, June, July, 
Howard S. Phelps and Frank Kahn.... 
Symposium Sulfide Petroleum Production and Storage 1948—January, February, May, June, 
orrosion Corrosion Condensate and High Pres- 
or more copies to one agar ering by C. J. Walton, D, O. Sprowls an 0 if Zz 
per copy, 50c) Nock, Jr., and Resistance Alu- 195 January, February, April, May made 
pheres by W W. Binger, R. H. Wagner YS 
NACE Committee Directory and Brown October 
Publication 53-2 Causes of Corrosion in Airplanes and Meth- 1952—March : : ah 
Per Copy, postpaid, 1.00 Salt Spray Testing Bibliography Lor- Indices Corrosion technical 
(Non-members NACE, $2) raine Voight been published follows: 
The the United States 5-Year Index, 1945-49 inclusive and bly 
Why Metals Corrode by H. H. Uhlig 1950 3 195] separa 
Corrosion Control by Magic—It’s Wonder- nex Vol. "1952 inany 
"Tes 
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Asbestos Resin 
Compositions 
the 


(hemical Industry 


chemical industry equipment constructed 
with the trade name Haveg has been 
more than twenty years. The best known 
are those which consist inert fi- 
which bonded with chemically resist- 
stable plastic. 
fibrous base employed Haveg grades 
consists selected types asbestos 
been digested with acid, washed and 
dried. result this treatment the fibers have 
become further chemical action. These fibers 
are then mixed with approximately equal weight 
resin the result clay-like mass which 
holding its shape when formed open 
molds. loaded molds are placed autoclaves 
and heated means circulating air while under 
pressure. The heated air controlled complex 
temperature cycle order develop all the poten- 
tial strength and resistance the material. the 
process heating the soft mixture hardens and be- 
comes strong and tough. 

The hardened material removed from the molds 

and the next steps the fabricating process are 
taken. These may consist merely machining with 
carbide alloy tools used for cutting its hard and wear- 
resistant surface. There need concern over re- 
the original surfaces for any reason because 
the Haveg material chemically resistant through- 
out and impregnation necessary. 
Succeeding fabrication steps may require the join- 
ing previously hardened pieces. These joints are 
made connecting the hard surfaces with bridges 
unbaked asbestos resin mixture. These ar- 
ticles are then placed the autoclaves and after 
having been given the same heat and presure treat- 
ment which the parts originally received, the assem- 
bly becomes homogeneous unit. this manner 
fabricated outlets any type are placed 
many previously fabricated tank, baffles 
are added, other desired changes are 
made, 

Two 
the use 


asbestos 


use 
formulat 
brous 
ant and 

The 
and 
which 


grades Haveg are distinguished 
types resin bond the inert 
made with selected phenol- 


rector, Haveg Corp., Newark, Del. 


formaldehyde type resin, and Haveg employs 
most types, well practically all salts and 
many solvents. Haveg quite resistant most 
acids, fully resistant alkalis, practically all 
salts and very wide range solvents. Neither 
type suitable for use with strong oxidizing acids, 
such nitric chromic. Both are recommended 
for service continuously temperatures high 
265° (130° C). 

Versatility the Haveg process permits the man- 
ufacture many different types chemical process 
equipment, ranging from large installations jointed 
units small articles requiring substantial amount 
precision manufacture. example the large 
sectional type installation that sheet steel pick- 
ling units more than 100 feet length. These 
units are designed handle strong, hot sulfuric acid 
which removes the scale from the steel. Single units 
which are homogeneous, without joints any sort, 
are made the form tanks, for example, large 
ten feet diameter and twelve feet height. 
Duct and fittings ranging from large diameters 
handle great volumes fumes down small sizes 
are regularly built. Housings, impellers and other 
parts for pumps intended for use with highly cor- 
rosive solutions are provided for leading manufac- 
turers. Pipe and fittings ranging size from twelve 
inch one-half inch are use great vol- 
ume. Valves for all sizes pipe are furnished 
required, for example the familiar flexible diaphragm 
type shown Figure which may obtained with 
range corrosion conditions. 

demonstration the utility and versatility of. 
these asbestos resin compositions given the 
plants which have been built the Federal govern- 
ment for the production magnesium. these 
plants magnesium chloride electrolyzed form 
molten metallic magnesium and chlorine gas which 
evolved extremely high temperatures. This hot 
chlorine gas carried from the cells Haveg fume 
duct lines which have been provided with ceramic 
inserts for certain distance from the cell until the 
temperature has fallen the point that the Haveg 
will not charred direct contact with the gas. 


of 
4 


Figure 


These ducts carry the hot chlorine gas burners, 
where the combustion that the chlorine with 
hydrogen, produce hydrogen chloride anhy- 
drous hydrochloric acid. This hydrochloric acid 
handled Haveg lines the point where used 
disolve magnesium hydroxide which had been 
made from sea water. The magnesium chloride ob- 
tained from this operation then electrolyzed and 
the cycle repeated. Figure shows the Haveg duct 
lines, the chlorine burner and associated equipment 
employed one these units. 


Another example the utility these asbestos 
resin compositions that the plant which used 
for the preparation the inert fibers themselves. 
This plant, which shown Figure consists 
Haveg digesters, which the selected asbestos 
treated with circulated boiling strong hydrochloric 


Figure 


acid. Steam heated tantalum thimbles are used 
boil the hydrochloric acid and Haveg heat ex- 
changer unit, employing carbon tubes for heat trans- 
fer, used condense and reflux the acid 
Haveg duct lines terminating obnoxious vapor 
condensers constructed Haveg, are used with the 
digesters. Associated with the unit are filters, pumps, 
pipe lines, diaphragm valves, steam actuated vacuum 
jets, acid storage tanks and mixing tanks, all 
Haveg construction. These units have been reg- 
ular operation 24-hour-per-day schedule for 
more than twelve years. Replacement over this pe- 
riod has been limited few mechanical nature, 
such pump parts, valve diaphrams and the like, 


Statement Policy Publication Technical Papers 


instances where preprints are available, per- 
mission will granted other journals 
publish reviews, condensations, abstracts 
prior publication the complete paper 
CORROSION provided these reviews, conden- 
sations, abstracts not exceed one-third 
the total contents the original paper and 
provided acknowledgment given the previous 
presentation the paper before NACE 
group. those cases when preprints are not 
available the representative publication 


invited attend the technical sessions and 
make notes supplement the abstracts sup- 
plied the Central Office prepare reviews, 
condensations, abstracts used the 
manner described above. opportunity will 
provided National Meetings for trade 
press representatives check notes 
the available original papers. before, per- 
mission publish the entire paper 
withheld prior either publication the 
paper CORROSION decision not pub- 
lish the paper CORROSION. 
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FRIENDS BERRY CAMPBELL who gathered 
College Inn, Houston, the night Feb- 
ruary enjoyed evening good fellowship 
tary the National Association Corrosion 
Engineers. Above view the group dinner 
started. left standing are, order, Gordon 
Doremus; seated, Russell Brannon and 
Campbell and standing, Charles Gribble, 
Jr., who acted master ceremonies. 


Friends Campbell Honor Him 
Houston Banquet During Engineers’ Week 


Denver Hear 
Bryan Patterson 


Forty-seven members and guests at- 
tending the Rocky Mountain Section 
meeting February 19, Denver, Colo- 
heard Bryan Patterson, Hill- 
Hubbell Company, speak the subject 
“Corrosion Prevention, Under- 
ground.” addition the technical 
portion the program, the motion pic- 
the International Nickel Company, 
was shown. 

Wayne Schultz, Dearborn Chemi- 
cal Company, Denver, Colorado, Karl 

agius, Colorado Interstate Gas Com- 
pany, Colorado Springs, Colorado, and 
John Fugazzi, Public Service Com- 
pany Colorado, Denver, Colorado, 
were tormally installed 
treasurer 
for 1954. They 
temporary officers prior 
this 

Becker, Wyco Pipe Line 
Denver, Colorado, was 
Phone and ‘Telegraph Company, Denver 
Mines, Denver, were elected 
Corrosion Committee and Chairman 
Committee, respectively. 

next meeting scheduled for the 


conjunction with the celebration 
National Engineer’s Week, approxi- 
mately 100 friends Campbell, 
executive secretary the National As- 
sociation Corrosion Engineers honored 
him for his services the field en- 
gineering banquet the Varsity 
Room the College Inn, Houston, 
Feb. 25. 

Some were present the banquet 
from far away New Jersey. Many 
expressed their personal appreciation 
Mr. Campbell’s work the field en- 
gineering. Charles Gribble, Jr., who 
acted master ceremonies read 
teelgrams and other messages from Mr. 
Campbell’s friends from all over the 
United States and was especi- 
ally remarkable see many tele- 
grams from local sections NACE. 

token appreciation the group 
presented Mr. Campbell set nine 
matched irons and bag cart for his 
golfing pleasure. All present signed 
scroll which was presented Mr. 
Campbell. 


LaQue Heard 


Sixty-five members and guests the 
Toronto, Hamilton-Niagara and West- 
ern New York Sections met joint 
meeting the Sheraton-Brock Hotel, 
Niagara Falls, Ontario, Canada Feb- 
ruary 26, 1954. 

Mr. Frank LaQue was the speaker 
for the technical portion the meeting. 
Mr. LaQue spoke the subject 
“Some Anomalies Corrosion Testing.” 


Steel Output 


Lost Corrosion 


Louisiana Institute, Lafayette, Louisiana, 
spoke “The Eight Forms Cor- 
rosion and Methods Retarding Its 
Progress” before members and guests 
attending the February meeting the 
Teche Section. Dr. said that 
between and percent the United 
States’ annual output steel goes 
replace loss corrosion. added that 
the petroleum industry’s share this 
expense added other direct costs such 
labor for repair and prevention, 
excess $600 million annually. 

discussing the eight general classi- 
fications corrosion, namely; galvanic, 
bi-metallic corrosion, concentration 
cell corrosion solution cell, pitting, 
dezincification, stress corrosion, inter- 
granular corrosion, erosion corrosion 
and uniform attack general corrosion, 
Dr. said these should not 
construed the only types corrosion 
and that some these types can over- 
lap. said basic principle found 
dealing with corrosion that must 
understood first that the basic element 
transfer electrons. listing few pre- 
ventive measures, named cathodic 
protection and the use similar ma- 
terials combat galvanic corrosion, 
avoid pitting corrosion avoid concentra- 
tions halogen ions and applications 
cathodic protection; prevent de- 
zincification use metal with percent 
copper and avoid high temperatures; 
combat stress corrosion use cathodic 
protection; mitigate intergranular cor- 
rosion, water quenching suggested; 
for combating erosion-corrosion proper 
design and the avoidance high veloci- 
ties are recommended. After Dr. 
tire’s talk, local problems corrosion 
were discussed round-table method. 

The nominating committee for the 
Teche Section announced nominees for 
officers for 1954 Booksh, Jr., 
and Morcom for chairman; Vernon 
Sibille for vice-chairman; Bill- 
odeau and Ralph Rice for secretary- 
treasurer; Harper, Jr., and Gus 
Vogler for Trustee. 


Southeast New 


Southeast Region, NACE, 
cently announced the results letter 
ballot for the election director 
represent the Southeast Regional Di- 
vision the board directors the 
National Association Corrosion En- 
gineers. Tait, Alloy Steel Products 
Company, Atlanta, Georgia, was elected 
take office the last day the 
1954 NACE Conference and Exhibition. 
Mr. Tait succeeds McCauley, 
American Cast Iron Pipe Company, 
Birmingham, Alabama, who has served 
the NACE Board Directors repre- 
senting the Southeast Region since 1952. 
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100 Enroll Washington State College Course 


HALF THE SPEAKERS present for the Corrosion Short Course held Washington State 
College, Pullman, February 1-5, are shown here. They are, left right: Back row: Kendall, 
National Tube Division, United States Steel Corp., Pittsburgh; Albrook, Director Division 
Industrial Research, Washington State College; Pryor, Metallurgy Div., Kaiser Aluminum 
Chemical Corp., Spokane; Uhlig, Massachusetts Institute Technology; Groot, Hanford 
Atomic Energy Plant, Richland, Wash.; Cornet, University California, Berkeley. Front row: 
Adams, associate chemist, Division Industrial Research, Washington State College; 
LaQue, The International Nickel Co., Inc.; Pray, Battelle Memorial Institute; Babb, 
Department Chairman Engineering, University Washington; Hill, Pulp and Paper Div., 
Weyerhauser Lbr. Co., Everett, Wash. 


SOME THOSE PRESENT the banquet February during the Corrosion Short Course held 
Washington State College. Seated the table facing the camera are, left right: 
Sloan, Acting Director, Institute Technology, Washington State College; Mrs. Pryor, 
Kendall, Mrs. Adams, LaQue; Clement French, president, Washington State 
College; Anderson, vice-president and general manager, Trans Mountain Oil Pipe Line 
Co., Vancouver; Moore, Chairman Department Civil Engineering, Washington State College; 
Wachter, NACE president; Mrs. Clement French; Pray, Mrs. Moore, 
Pryor and Adams, Division Industrial Research, Washington State College. 


NACE MEETINGS 
CALENDAR 


April 


12—St. Louis Howard 
Segool, Plastic Tapes Corrosion 
Control Coatings. York Hotel. 

13—Houston Section. 

15—Detroit Section. 

Hotel. LaQue, The Inter- 
national Nickel Co., Inc., speaker. 

20—Chicago Section. Dr. Gutzeit, 
“The Kanigen Process.” 

27—Central Oklahoma Section. 
YWCA, Oklahoma City. 

27—Southwestern Ohio. 
Hilton-Davis Chemical Company, 
dinner meeting and discussion 
tour. 


May 


5—Greater Boston Section. Cathodic 
Protection, speaker named. 
11—Houston Section. 


18—Cleveland Section. Seymour, 
Atlas Mineral Products Co., Aller- 
ton Hotel. 

20—Chicago Section. Round table dis- 

25—Central Oklahoma Section. 
YWCA, Oklahoma City. 
Southwestern Ohio Section, 
Featherly, The Dow Chemical 
Co., “Cathodic Protection.” 


27—Detroit Section. 


“Niagara 
New York Section Name 


recent meeting the Northeast 
Regional Board Trustees, the Board 
approved the change the name the 
Western New York Section. The new 
name the Section will the “Ni- 
agara Frontier Section.” The first meet- 
ing under this name will held April 
21, 1954 the Hotel Statler Buffalo, 
New York, and will consist five- 
man panel composed Dr. Fon- 
Dr. O’Kelly, and Dr. Gil- 
bert. 


The third series corrosion 
courses the Western Region was hel; 
Washington State College, Pullman, 
Washington, during the week Febru. 
ary 1-5. The course, following the 
tern set the NACE Education 
mittee, was sponsored the 
Industrial Services the State 
lege. Chairman was Mark 
Adams, Associate Chemist, 
Industrial Research, State 
College. Local arrangements 
handled the staff Indus:rial Sery. 
ices and Parker, 

total 100 enrolled for 
including speakers, faculty 
students. The first day was 
fundamentals with 
The motion picture, 
Action” was shown 
LaQue, director the 
short introduction concerni: 
sultant for the film, was 
answer questions after the 


national Nickel Company, 
Corrosion Testing and 
the afternoon, Pry Kaiser 
Aluminum and Chemical 
the Corrosion Standpoint. “mixer” 
was held the evening. 


Pray, Battelle Mem 
tute, discussed the general 
coatings Wednesday morn 
afternoon, Rohrback, 
search Laboratories, covered 
ject Cathodic 
hibitors. the evening, Kendall, 
Steel, presented bonus lecture 
Evaluating Corrosion Data. 

Thursday morning, Kendall, 
cooperation with LaQue, pre- 
sented and discussed the subject Ma- 
terials Construction. the afternoon, 
the assembly broke into three groups 
for panel discussions, one Corrosion 
Testing Techniques, one Pulp, Paper 
and Wood Processing, and Pub- 
lic Utilities and Transportation. 


The Short Course Banquet was 
the evening. Emmett Moore, 
man, Department Civil Engineering, 
Anderson, vice president and 
manager, Trans-Mountain Pipe 
spoke “Selling Management Cor- 
rosion Control.” After the speech the 
film the construction the Trans- 
Mountain Pipe Line 
Vancouver was shown. 

Friday morning, the subject 
vironment was covered Aaron 
ter, NACE vice president, and president- 
elect. Friday afternoon 
panel discussions were one 
Food Processing and one 
Chemical Industry and and 
one Instrumentation. 

This series three short 
corrosion fundamentals 
Region was sufficiently 
warrant repeat performa! 
series. The first repeat 
scheduled for UCLA Los 
February 1955. Interspersed 
short courses fundamental 
and 3-day short courses 
subjects each area each 
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Vancouver Section Hears 
Talk Hilary Humble 


Humble, manager Cathodic 
The Dow 


Department, 
Company, Midland, Mich., 
spoke members and guests 


Section February 

outlining the general theory 
and cathodic protection Mr. 
his talk how 
may applied suc- 
\pplications covered wide 

under bar: and Mr, Humble said 
complete can expected. 


corrosion 
Humble 
cathodic 


inquiring about re- 
cent expe ments Mr. Humble and 
Co, Inc., sked stainless steels could 


cathodically. Mr. Humble 
ition grows slowly but essen- 
its corrosion. 


be protec 
said polar 
tially pre 


asked about cathodic protec- 
tion marine engine cool- 
ing saying magnesium blocks 
gave som) Mr. 
Humble that theoretically pro- 
tection these conditions was im- 
closed systems the rise 
panying dissolution the 
and the possible protective 
action salts the water 


pilings the tidal zone, although 
cathodic steel any medium causes 
more corrosion below tide level than 
would the aerated rusted steel covers, 
Mr. said. further protects the 
steel the tidal area. 

Mr. was given 
bird totem memento British 
Columbia Cazalet. 


Aluminum Corrosion 
Topic Pittsburgh 


Eighty members and guests the 
Pittsburgh Section toured the Aluminum 
Company America Research Center 
New Kensington, Pennsylvania the 
March meeting the Section. Follow- 
ing the tour, slides showing 
Aluminum and Other Metals At- 
Corrosion” were shown. 

scheduled for the 
Pittsburgh Section will held the 
Mellon Institute, Pittsburgh, Pennsyl- 
April this meeting Dr. 
Fontana, Ohio State University, 
Columbus, will speak “Corrosion and 
Prevention.” Prior the discussion 
Fontana motion picture, “Pre- 
Investigation Fretting Cor- 
will shown. 


Healy Elected 


mpany, 
clected pre 


General Electric 
Philadelphia, has 
ident the Standards Engi- 


Madhu Gokdale, RCA 
Division, Camden, J., was 
ce-president; Harold Nu- 
Man: Representative, 
Victor Division, Cam- 
den, 


NACE NEWS 


CANADIAN REGIONAL MEETING—Shown here are some the 123 NACE members and guests 
attending the first annual Canadian Region meeting February the King Edward Hotel, 
Toronto. Standing the microphone Watson, chairman the Toronto Section. 


are the only 
tried and true answer control- 
ling cylinder-liner corrosion 
diesel engines. Use chromium 
inhibitors universally accepted 
locomotive builders. 

Sodium chromate stops corro- 
sion before starts. The presence 
this one chemical renders the 
metal surface passive corro- 
sive attack. Slight oxidizing ac- 
tion occurring upon initial con- 
tact produces safe- 
guard—a protective surface- 
deposit iron and chromium 
oxides. 

Deisel locomotives require 
only 2000 2500 ppm sodium 
minimize the combined effects 
vibration and corrosion. Other 


SODIUM CHROMATE 
CHROMIC ACID 


Mutual Chemical Company 


270 Madison Avenue, 


units such standby boilers, 
stationary and marine diesels, hot 
water heating systems, and auto- 
mobile radiators vary 
anti-corrosive requirements from 
200 5000 ppm sodium chro- 
mate. important that suffi- 
cient chromate concentration 
maintained all times; leave 
valuable equipment unprotected 
even for short periods may result 
serious damage. 


Mutual, the world’s largest 
manufacturer chromium chem- 
icals, supplies the chromates 
necessary for cooling systems 
protection. Information about 
corrosion prevention all types 
cooling systems will sent 
upon request. 


SODIUM BICHROMATE 
POTASSIUM BICHROMATE 


America 


New York 16, 
Plants at Baltimore and Jersey City 


neral 
Cor- 
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Vol. 


Panel Metals Attracts Los Angeles 


3-man panel Use Metals for 
Corrosion Resistance and Behavior 
Metals Corrosive Environments was 
the technical feature the meeting 
Los Angeles Section February The 
dinner meeting was attended 
members and guests. 

New officers the section were in- 
stalled the March meeting fol- 
lows: Sidney Gally, Pasadena, chair- 
man; Edward Tandy, Standard Oil 
Co., California, Segundo, vice- 
chairman and John Brown, John 
Kobe, Inc., 
treasurer. 

The panel consisted Bayard Dod, 
sales engineer, Phelps Dodge Copper 
Products Corp.; Maradudin, Stand- 
ard Oil Company California, Se- 
gundo and Barclay Morrison, manager 
specialty products, Alloy Tube Division, 
Carpenter Steel Co. 

The following replies were given 
question concerning the service 
expected from austenitic chrome nickel 
stainless steels when intergranular cor- 
rosion serious problem refinery 
service: 

Mr. Morrison discussed intergranular 
corrosion with respect the metallurgy, 
explaining that improper heat treatment 
causes carbide precipitation grain 
boundaries. Corrective measures include 
additions columbium, which produces 
carbides grain boundaries and 
leaves free for corrosion protection. 
Titanium also used for similar 
reason but leaves the steel dirty. Reduc- 
ing carbon the ELC grades 
another answer, said. 

Mr. Maradudin pointed 
granular corrosion caused not only 
lack but also the galvanic 
effect between carbide and low-Cr 
iron. Additives are not the full answer, 
asserted, observing that even steels 
with these additions will corrode under 
extreme conditions. Proper 
ment fundamental give steel its 
best resistance 


Stress Corrosion Differentiated 

Mr. Maradudin also commented 
the difference 
corrosion and stress corrosion cracking. 
Stress corrosion cracking, the more pre- 
valent the two conditions, often 
mistaken for intergranular corrosion. All 
austenitic alloys are subject 
corrosion cracking, said. Dual phase 
alloys (Types 316 and 317, for example) 
with molybdenum additions and having 
both austenite and ferrite present, are 
more corrosion resistant. 

reply question, concerning the 
constitutents Alloy Mr. Morrison 
said that all Alloy sheet, pipe and 
wrought forms likely welded con- 
tain for stability. Bar stocks, the 
other hand, most likely machined, 


Sea Water Exposures 

Mr. Maradudin, reply inquiry 
concerning the best metal for sea water 
exposure the tidal zone, said Monel 
gives excellent service hot cold 
water. 

Best metals for heat exchangers under 
three sets conditions, according 
Mr. Dod, are follows: 

Cold, very low velocity: Admiralty 
and Admiralty brass, velocities 


feet per second and temperatures 
120 degrees Cold, high velocity: 70-30 
cupro nickel gives good service more 
severe environments, while higher 
temperatures (100 130 degrees C), 
95-5 aluminum bronze very good. 
Because intact corrosion product 
film essential for the corrosion resist- 
ance copper alloys, high velocities 
and turbulence cause severe corrosion, 
such found inlet ends tubes. 


Other Salt Water Materials 


While cast iron extensively used 
sea water, its low impact value reduces 
its usefulness. Cement lined pipe has 
major drawback that difficult 
get good lining repairs welded con- 
nections, and adequately protect 
flanges. Monel, however, gives good 
service. 

When dual corrodents 
Mr. Morrison, explained, bi-metallic 
tubes are useful with the materials 
both sides selected for best resistance 
the corrosive medium contacting them. 
commentor from the floor observed 
that aluminum has good corrosion re- 
sistance oxidizing media. 

Mr. Maradudin explained that alumi- 
num separate category and that 
has wide use refinery service. 

response question concerning 
the stability aluminum alloys com- 
menter from the floor explained that 
aluminum alloys’ best resistance was 
environments near neutral pH; that is, 
they are attacked environments 
high low pH. 


Materials Sulfuric Acid Fumes 


When asked what metals were recom- 
mended for resistance sulfuric acid 
fumes with percent acid, Mr. 
Morrison said Alloy gives good serv- 
ice, showing charts giving the relative 
resistance Alloy 20, Hastelloy 
176 degrees and rates boiling acid. 

question from the floor was: Can 
sulfuric acid handled rubber-lined 
equipment all concentrations tem- 
peratures under 200 degrees The 
reply was that the temperature must 
held beneath the vulcanizing temperature 
the rubber and that rubber can 
used coat heat transfer surfaces. 

Mr. Morrison added that varying tem- 
peratures complicate the problem deal- 
ing with fume duct corrosion. Droplets 
formed metal surfaces are concen- 
trated with temperatures increase and 
thus cause accelerated local corrosion. 


Other Questions Answered 


Other questions included: 

the indicated maximum corrosion 
rate mils per year Alloy 
satisfactory? 

Mr. Morrison: These rates must 
tolerated sometime because there 
more resistant material not 
alloy. 

What Stainless steels can used 
handle nitric acid concentrations over 
percent, room temperature? 

Mr. Morrison: For nitric acid alone, 
Types 430 and 304. When nitrate salts 
are present, Type 309 good. Titanium 
very good for combinations hydro- 
chloric acid and nitric-hydrochloric acid 
combinations. 

Because titanium’s cost, used 


thin sheets attached steel. Because 
difficulty fastening the titanium 
steel reported some success ha; 
met attempts bond steel 
rubber. 

Are inhibited Admiralty tubes 
ferred for heat exchangers? 

Mr. Dod: Inhibited tubes are pre. 
ferred for resistance 
All three inhibitors, As, and seem 
work equally well. 

What are allowable velocities for 
water heat exchanger tubes 
peratures 120 degrees 

Mr. Dod: Generally below fps for 
brass, bronze and Tol. 
erable velocities depend oxygen con. 
tent water. 

Mr. Maradudin pointed out that 
sides oxygen, sand, sewage and other 
contaminants have influence. Type 320 
alloy tubes have given 
under severe salt water conditions, 

What material can used for 
percent phosphoric acid 320 
grees 

Mr. Maradudin said that when the 
acid inhibited with sulfate, 
Type 316 ELC can used. 

Mr. Morrison added that recent tests 
indicated corrosion rate boiling 
phosphoric acid per 
month for Hastelloy 0.040 ipm for 
Hastelloy and 0.050 ipm for Alloy 

commenter from the floor said crude 
phosphoric acid containing natural in- 
hibitors can handled room 
perature mild steel containers and 
pure acid rubber lined containers. 
Ceramic and glass-lined steel contaniers 
have been used successfully severe 
acid service. 

Mr. Maradudin commented that hy- 
drogen sulfide often blamed for severe 
corrosion actually resulting from oxygen, 
carbon dioxide and moisture, citing 
steel pipe-line handling moist hydrogen 
sulfide successfully for number 
years. other installations, 
where hydrogen sulfide concentration 
much lower, but some oxygen and 
bon dioxide are present, the corrosion 
severe. 


Bulow Talks Copper 


Kanawha Valley 


the 
spoke Copper and Copper 
their corrosion resistance under 


Corrosion Metallurgist 
Bridgeport Brass Company, 


conditions; physical, mechanical and 
fabrication properties, the March 
meeting scheduled the Kanawha 
Valley Section. covered the 
ence factors such alloy 
tion, corrosive 
stress, corrosion inhibitors cleanli- 
ness. 

Mr. Bulow active Com- 
mittee B-3 and NACE committee 
chemical Society, API and Institute 
Metals. 


March, 1953 there were more NACE 
members Texas alone than ‘here 
the whole United States ‘he end 
1945, second year the associations 
istence. 
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April. 1954 


Joint Electrochemical 


Society San Francisco 
Bay Section Meeting Held 


dinner meeting held jointly 
the San Francisco Bay Area Section 
and the San Francisco Local Chapter 
The Electrochemical Society, 
Uhlig, Massachusetts Institute Tech- 
nology, Cambridge, Massachusetts, spoke 
hundred members and 
guests from the two organizations heard 
Dr. Uhlig discuss briefly the early be- 
ginning the fight against corrosion 
and then develop the fundamentals 
corrosion electrochemical process. 
Throughout the talk Dr. 
trated his theoretical points with striking 
practical incidents drawn from his own 
background the field corrosion. 


20-Watt Transitor 
Has Been Developed 


Armour Research Foundation’s De- 
cember, 1953 “Newsletter” reports Min- 
Regulator Company 
has developed thimble-size transitor 
with 20-watt output. 

The publication also reported heat 
from the Hanford plutonium plant 
Richmond Washington soon will 
extracted heat exchangers for use 
the plant instead discharged into the 
cooling water emptying into the river. 
The system expected amortize it- 
self years through fuel savings. 


Corrosion Metallurgy 
Topic Houston 
April Meeting 


panel Metallurgy Corrosive 
Environments will the technical pro- 
gram for the April Houston Section 
meeting. Moderator for the panel will 
Charles Gribble, Metal Goods 
Corp. Members will Clarkson, 
Mathieson Chemical Co.; Jack Rice, In- 
ternational Nickel Co., Inc.; Bill Mc- 
Clain the University Houston and 
Shell Oil Company Refinery and Mr. 
Weingarten, Humble Oil Refining 
Co., Baytown, 

the March meeting, approxi- 
mately Section members and guests 
heard Charles Dillon, Carbide Car- 
bon Chemicals Corp., speak “Corro- 
sion Fresh Waters.” well or- 
ganized, comprehensive talk, Mr. Dillon 
listed individual metals and what 
had found their reaction 
fresh water. Corrosion fresh water 
more problem than most engi- 
Mr. Dillon said. The 
chemistry fresh water corrosion 
rather complex and empirical ap- 
customarily used to, find 
solution, continued. 


The corrosion metals water 
Primarily under cathodic control, Mr. 
Dillon said. presence re- 
supply oxygen, the amount 
corrosion current flowing directly 
Proportional the area the cathode. 
oxygen usually necessary for 
proceed, the rate diffu- 
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sion oxygen the metal surface 
the second most important factor. 

Mr. Dillon pointed out peculiarity 
zinc under varying temperatures and 
waters special type. Zinc, nor- 
mally anodic steel will reverse its 
potential certain waters when the 
temperature approximately 60° 
above. The zinc then becomes cathodic 
steel which results increased at- 
tack the ferrous metal. 

Various means combating corrosion 
once-through cooling water and re- 
circulated cooling water systems were 
outlined Mr. Dillon. Covering the 
metals with paints and coatings, substi- 
tution non-metallic materials and the 
use inhibitors were listed 
ventive methods. Inhibitory treatment 
water not practical once-through 
cooling systems, said. not very 


FEDERATED 
METALS 
OFFERS 


Federated’s Corrosion Advisory Service 
offers you, without obligation, new 
report titled, “Cathodic Protection With 
Zinc Anodes,” prepared Ebasco 


difficult inhibit corrosion metals 
recirculated cooling waters, but 
with optimum results and mini- 
mum expense requires careful scientific 
appraisal, cautioned. Supplementing 
coatings with cathodic protection was 
also mentioned. 

assessing corrosion joining dis- 
similar metals, Mr. Dillon pointed out 
that experimentation was found 
that the amount current flowing be- 
tween copper alloys austenitic 
grades stainless steel was negligible, 
even with cathode times the 


area the anode. the case cited, 
Mr. Dillon said that even though the 
corrosion rate the copper was dou- 
bled, the rise .006 inches per year 
.0012 inches per year was considered 
practical importance. 


NEW REPORT: 
“CATHODIC 
PROTECTION 


WITH 
ZINC 


Services Inc. for the American Zinc 
Institute. This new publication reports 
additional findings obtained since the first 
report was issued November, 1951. 

you will find important and valuable 
facts that have influence the proper 
applications anodes. Use coupon 
below for your free copy. 


Zinc Anodes are available from Federated 
standard lengths ft. and ft. 

They are cast Special High Grade 
Electrolytic Zinc cross-sections 

sq. in. and sq. in. Each has full length 
chemically-bonded steel core rod. 
Silver-soldered connecting wires can 

attached desired. 


your protection system designed for 
magnesium anodes, ask for the 
Federated booklet, “Magnesium 
Anodes for Cathodic Protection.” 


AMERICAN SMELTING AND REFINING COMPANY 


120 BROADWAY, NEW YORK 


In Canada: Federated Metals Canada, Ltd., Toronto and Montreal 


Please send FREE copy 
Cathodic Protection With Zinc Anodes 


NAME 


COMPANY NAME 


COMPANY 


CITY. 


Magnesium Anodes for Cathodic Protection 
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Petrochemical Corrosion 
Discussed Philadelphia 


The first 1954 technical meeting 
Philadelphia Section was held February 
12, with members and guests attend- 
ing the dinner and technical session. 
Morton, International Com- 
pany, Inc., New York, New York, spoke 
“Corrosion Resistant Materials 
Petrochemical Mr. Morton 
illustrated his talk with many photo- 
graphs and charts and described the oil 
industry’s adaptation chrome, Monel, 
cast iron, steel and aluminum alloys 
uses corrosive environments. also 
discussed corrosion structure 
off-shore drilling rigs, problems with 
heat exchange units and protection 
against the sulfur content crude oils. 


Shankweiler, Hercules Powder 
Company, Wilmington, Delaware, spoke 
“Chlorinated Rubber Base Paints.” 
Mr. Shankweiler listed seven types 
paints arranged with weighted ratings 
reflecting their relative economies and 
performances, The varied uses chlori- 
nated rubber and selection primers 
used with chlorinated rubber coatings 
were examined considerable detail 
through the use slides. 

The following committee chairmen for 
1954 were introduced the meeting: 
Program Committee, James Hur, At- 
lantic Refining Company; Arrangements 
Committee, Earl Bossert, Bell Tele- 
phone Company; Membership Commit- 
tee, McWhorter, Lithcote Corpora- 
tion; Fellowship Committee, 
Boova, Atlas Mineral Products Com- 
pany; By-Laws Committee, 
Briggs, Briggs Bitumen Com- 
pany; Publicity Committee, Meany, 
Smith Engineering Company. 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
enamel background “NACE” 
and deep blue back- 
ground words “CORROSION 
CONTROL.” Ruby center. 


For Association Members Only 


$10 


Address Orders 
Campbell, Executive Secretary 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


160 Register for Short Course Corrosion 


Control Sponsored Shreveport Section 


Berkeley Conference 
Marine Corrosion 


Attended Persons 


The Conference Marine Corrosion 
Problems held Berkeley, Calif., Feb. 
8-9, was attended persons. The 
conference was sponsored the Na- 
tional Association Corrosion Engi- 
neers cooperating with the department 
engineering, university extension 
the University California. 

While most those attending were 
from California, there were representa- 
tives from four other states. States rep- 
resented were: New York, Texas, Okla- 
homa, and Washington. One resident 
Australia, temporarily residing Cali- 
fornia, also attended. 

Petroleum companies were represented 
registrants; suppliers, fabricators 
and contractors 16; naval installations 
14; marine industries university 
students, state and municipal govern- 
ments, public utility, and consul- 
tants, engineers and others, Sugges- 
tions from those attending that the 
conference held 1955 1956 at- 
tested the success this year’s meeting. 


Petroleum Microbiology 
Discussed Ft. Worth 


David Updegraff, Magnolia Pe- 
troleum Company, Field Research Lab- 
oratories, spoke Petroleum Micro- 
biology the March meeting the 
North Texas Section held Fort 
Worth. Updegraff said that the field 
petroleum microbiology includes the 
relationship microorganisms the 
origin petroleum deposits, petroleum 
production, exploration for 
and the refining and manufacture pe- 
troleum products. 

explained that applied research 
petroleum microbiology has its roots 
fundamental discoveries 
German and Russian microbiologists, 
between 1900 and 1940; that since 1945 
the major American oil companies have 
become aware the potential practical 
value this field and that most 
them are now actively pursuing research 
one more branches petroleum 
microbiology. said, “Research car- 
ried out API-financed projects, di- 
rected Bell and Stone, have 
shown that bacteria are major im- 
portance modifying the chemical 
structure the organic source material 
petroleum during the early stages 
its deposition sediments. Bacteria 
were also shown produce saturated 
hydrocarbons well consume 
them. 

“Microorganisms are importance 
petroleum production several ways. 
They cause anaerobic corrosion iron 
fermentation organic ad- 
ditives drilling mud, plugging 
formations during water flooding and 
may useful the secondary recovery 
oil. Bacteria capable oxidizing 

(Continued Page 


Shreveport Section’s Short Course 
Corrosion Control was held 
Centenary College campus, Shreveport 
Louisiana, February One 
and sixty registered for the course, 
tendance consisted operating 
nel, engineers, sales service com. 
pany representatives from Texas, 
ana, Arkansas, Mississippi and Alabama 


Local arrangements for the Course 
were directed Olive, Arkansas. 
Louisiana Fuel Oil Company, Tom 
combe and Ned Stearns, the both 
Holcombe and Stearns Company and 
officers the local section. Centenary 
College officers especially 
John Entriken, Head Chemistry 
Department, also assisted. Papers 
the short course and their authors 
were: 


Management’s View Corrosion 
Control, Seger, President, Inter. 
state Oil Pipe Line Company, Shreve. 
port, La. 


Fundamental Causes and Control 
Corrosion, Beezley, United Gas 
Corporation, Shreveport, La. 

Economics Corrosion Control, 
Bullock, Interstate Oil Pipe 
pany, Shreveport, La.. 

Insulating Materials and Practices, 
Bender, Plastic Engineering Sales 
Corp., Fort Worth, Texas. 

Underground Protective Coatings, 
Koenig, Vice-President, 
Trend Gathering System, Inc., Dallas, 
Texas. 

Fundamentals Cathodic Protection, 
Gordon Doremus, Cathodic Protection 
Service, Houston, Texas. 

Corrosion Control Congested 
Areas, Woody, United Gas Cor- 
poration, Houston, Texas. 

Above Ground Protective Coatings, 
Howell Owens, Coast Paint 
Lacquer Co., Inc., Houston, 

Plastics for Corrosion Control, George 
Holm, Tube Kote, Inc., Houston, Texas. 

Causes and Mechanics Internal 


Corrosion, George Purdy, Tretolite 


Company, St. Louis, Mo. 

Application Corrosion 
the Oil and Gas Industry, Parke 
Muir, Dowell, Inc., Tulsa, Okla. 

Plant and Tank Corrosion, 
Gill, International Paper Company, 
Springhill, La. 

Inspection and Feld Testing Practices 
for Internal Corrosion, Sullivan, 
United Gas Corporation, Shreveport, 

cussion corrosion and corrosion 
trol were: Broome, Arkansas 
Louisiana Gas Company; Bullock, 
Interstate Oil Pipe Line Company; 
Sullivan, United Gas 
Woody, United Gas Corporation. 


Electrostatic Memory 


Experience with Williams 
memory techniques the National Bu- 
reau Standards has yielded 
reliability this memory system 
SEAC (National Bureau Standards 
Eastern Automatic Computer). The 
Williams electrostatic storage 
uses ordinary cothode-ray tubes the 
oscilloscope type store information 
electrical coded-pulse form, 
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Meeting 


Welding Society 


Among the technical papers 
presented the Buffalo, Y., May 
meeting the American Welding 


Society the following corrosion 


interest: 

Wednesday, May 

Comparison the Various Methods for 
the Determination the Percent 
Ferrite Content Type 347 Stainless 
Steel Weld Deposits Fleisch- 
mann, General Electric Co. 

Production Welded Stainless Steel 
Pipe Grodner, Alloy Fabricators 
Div. 

Thursday, May 


Weld Heat-Affected Zone 
Contamination 
and Hatch, Jr., Watertown 
Arsenal. 

Alloying Elements Welds 
Titanium. Part II. Faulk- 
ner, Battelle Memorial Institute. 

High Temperature Alloy Fusion Braz- 
ing and Titanium Alloys 
Roger Long and Robert Rup- 
pender, Aircraft Components 
Ferrotherm Co. 


Friday, May 
Brazing Molybdenum for High Tem- 
perature Service Jacobson, 


Memorial Institute. 


Welding 90/10 Copper-Nickel Alloy 


Pease and Kihlgren, Inter- 
national Nickel Co. 

Welding Procedure for Welding Tubes 
Spires, Leader Iron Works, 


Oklahoma City Group 
Hears Ted Canfield 


Twenty-five members and guests 


heard Ted Canfield, Consolidated Nat- 


ural Gas Company, Oklahoma City, 
Oklahoma, speak underground cor- 
problems pipe line systems 
the February meeting held the 
Central Oklahoma Mr. Can- 
talk aroused considerable discus- 


among those present, especially the 


topic surface potential method de- 
corrosive areas brought out 


Roadhouse Talks 


St. Louis February 


Roadhouse, Owens-Corning 
iberglas Corporation, Toledo, Ohio, 


Corrosion Control Underground Pipe 


members and guests 
Who attended the February meeting 
the Greater St. Louis Section 
Mo. Mr. Roadhouse presented 
color motion picture illustrating 
construction pipe line with the 


preparing the right-of-way, 


ditching, welding, coating, wrapping, 
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lowering and Following 
the motion picture, Mr. Roadhouse dis- 
cussed the ways which pipe coatings 
help combat the forces corrosion. 

The speaker graduate the Uni- 
versity Illinois, with In- 
employed the Owens-Corning Fiber- 
glas Corporation for the past years 
and present manager pipe wrap 
sales. 


Petroleum Microbiology— 
(Continued from Page 


hydrocarbon gases have been employed 
index sub-surface oil and gas 
deposits. The Russians have allegedly 
had some success this and there are 


several patents the subject. 


The petroleum industry has done little 
exploit the use microorganisms 
refining and manufacturing. However, 
there are patents methods 
producing valuable organic chemicals 
the action bacteria natural gas 
and bacterial desulfurization crude 
oil.” 


Purple Radiation Color 


High-visibility purple has been adopted 
identifying color for equipment 
contaminated likely emit dam- 
aging radiation. The American Standards 
Association has included this designa- 
tion its American Standard Safety 
Color Code. 
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FOR CORROSION... 


You don’t need special- 
ist recognize Corrosion. 
But you need one 
treat successfully. The 
skill required achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years 
practical application. 


Recognition that fact one reason more and more people are turning 
E.R.P. for assistance corrosion problems one reason that thousands 
buried submerged steel structures all types have been successfully pro- 
tected against corrosion E.R.P. engineers. Corrosion specialists for over 
years, these men are highly trained and well equipped help you with your 


corrosion problem. Write for full information today. 


DESIGN 
ENGINEERING 
MAINTENANCE 


BELLEVILLE NEW 


JERSEY 
REPRESENTED PRINCIPAL CITIES THE UNITED STATES 


CORROSION 


Houston Section Active 
During Engineers’ Week 


Houston Section NACE took 
active part the celebrating Engi- 
neer’s Week, February 21-27. With the 
cooperation several members the sec- 
tion erected window display 
bank Houston’s downtown area. 

Theme the display was: Corrosion, 
Its Cost and Prevention. unusual 
conincidence, water main buried 
the busy street spring leak directly 
front the window, swelling the 
pavement and flooding the intersection. 
was striking example the results 
corrosion. 

The window space was secured for 
use Joe Caldwell, 


Humble Oil and Refining Co., Section 
vice-chairman, One unit the display 
was made corrosion demonstra- 
tion unit consisting five glass beakers 
which contained salt water. piece 
black iron pipe was inserted one 
beaker. galvanized iron pipe the 
second. piece copper bonded 
piece black iron pipe the third 
showed how copper speeded corrosion 
the iron. Sacrificial anode protection was 
illustrated the fourth beaker which 
contained zinc anode bonded black 
iron. Cathodic protection with impressed 
current was shown the fifth beaker; 
dry cell was used along with piece 
copper and black iron pipe. The cur- 
rent reversed the usual corrosion proc- 
ess, causing the copper corrode 
protect the black iron. Lyle Sheppard, 


There simply one way solving all water conditioning 


Each requires individual analysis, individual solution. Wright Water 


Conditioning Service based these facts. From first last, 


treat your water conditioning the individual problem is, starting 


with laboratory analysis the basis written proposal for the 


solution. Upon acceptance our recommendations, constant checks 


are maintained insure efficient, economical performance. you 


have water conditioning problem, sure you get the Wright 


answer. Without obligation, write, wire call for thorough survey 


Wright Field Engineer. 


WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY 
619 WEST LAKE STREET, CHICAGO ILLINOIS 


Offices Principal Cities 


@ Softeners, Filters and other external Treating Equipment 
Nelson Chemical Proportioning Pumps 
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Line Co., originated the 
display. 

Norman Hamner, NACE Of. 
fice, contributed corroded water tank 
which was perforated after only three 
years service. Alvan Rickey, 
thodic Protection Service, 
sacrificial anode used hot 
Gartner Co., furnished samples 
coated panels. 


Charles Gribble, Jr. Metal Goods 
Corp., supplied various metal 
Edwards, the Superior Oil Co, 
supplied piece corrosion-perforated 
pipe. Cordele Garner, the 
Co., furnished cutaway section 
coated pipe show protection against 
perforation corrosion. show cor. 
rosion protection paints, 
Smith, Napko Paint and 
Works, contributed some painted panels, 
Over all planning and theme the 
window was done Section Chairman 
Sharpe, Humble Pipe Line Co, 
who was assisted John Simons, 
Central Office, NACE. 


John Roberts 


John Roberts, member the 
tional Association Corrosion Engineers 
since 1947, died January 
homa City hospital after 
Mr. Roberts was quite active association 
affairs, having led the organization 
the NACE Houston Junior Section when 
was the university faculty. 


1951 Mr. Roberts left the University 
Houston become associate professor 
mechanics and engineering metallurgy 
the University Oklahoma. took 
active part Central Oklahoma Section 
work. was charge the recent 
Corrosion Seminar the University 
Oklahoma. 


Mr. Roberts was born March 1908, 
Brooklyn, Y., and attended St. John’s 
preparatory school there. 
bachelor science degree chemical 
engineering the University 
vania 1930 and master science 
degree metallurgy Massachusetts 
Institute Technology 1940. 


was chief metallurgist for Industrial 
Welding and Testing Laboratories, Hamil- 
ton, Texas; staff metallurgist 
Testing Services, Fort Worth, and engi- 
neer tests with the Ross Co, 
Brooklyn, 

addition membership NACE, 
Mr. Roberts was member 
Society for Metals, Electrochemical So- 
ciety, American Electro-Platers Society, 
Society Engineers and American Society 
Engineering Education. was also 
member the Lions club; Sigma Tat, 
honorary engineering society and Alpha 
Phi Omega, national service fraternity. 


survived his widow; his mother, 
Mrs. Ross, Norman, Oklahoma; 
daughter, Mrs. Fondon, 
Texas; three sons, Tracy Roberts, 
signed the Air Force Manila, 
pine Islands; John Roberts, Seattle, 
Wash. and Richard Roberts, 
Texas, and three grandchildren 


Committee 


The meeting the 
Committee, sponsored the 
Zinc Institute will held April 
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PIONEERING 
RESEARCH 


AND 
DEVELOPMENT 


SINCE 1914 


For more than third 
century, ACP research chem- 
ists ACP technical repre- 
sentatives the field have 
pioneered the science 
meta! preservation. They have 
developed 
chemicals which either protect 
metals directly, create 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around reduce costs, 
speed production and add 
the 
products. 


countless 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
stripping and bright- 
ening solutions. 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 
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PAINT BONDING 


zinc phosphate coatings improve paint adhesion 
automobiles, refrigerators, projectiles, rockets, and many other 


steel and iron fabricated units components. 


zinc phosphate coatings, make paint stick 


galvanized iron and other zinc and cadmium surfaces. 


protective coatings provide improved paint adhesion 
and high corrosion-resistance for aircraft and aircraft parts, awnings, 
wall tile, signs, bazookas, and many other products made 


aluminum. 


RUST PROOFING 


zinc phosphate coatings provide rust and 


rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance anti-galling, 


safe break-in, friction rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 


zinc phosphate coatings make possible im- 


proved drawing, cold forming and extrusion such steel products 


sheets for stamping, bumpers, parts formed, prior plating 


painting, cartridge cases, etc. 


Ontario 


Niles, California 
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Will 
Gladly Send 
You Complete 


Request— 
Write your 
letterhead to: 


TNEMEC COMPANY, INC. 
139 23rd Street 
North Kansas City, Missouri 


Numerous Decisions 


Corrosion Matters Made 
ASTM Committees 


Among decisions meetings tech- 
nical committees the American So- 
ciety for Testing Materials Washing- 
ton, D.C., February 1-5 inclusive are 
the following importance corrosion 
workers: 

Committee A-5 Corrosion Iron 
and Steel. Tentative standards are being 
submitted letter ballot the com- 
mittee hot dip zine coating 
fabricated steel products, recommended 
practices for safeguarding against warp- 
age while hot dipping and for safeguard- 
ing against inferior coatings. The com- 
mittee voted, subject letter ballot 
concurrent action Committee B-8 
adopt Specification 219, Methods 
Test for Local Thickness Electro- 
deposited Coatings. Subcommittee 
Hardware Tests crystallized pro- 
gram for new series atmospheric 
tests hardware. Exposures New 
York City, Kure Beach flats, un- 
threaded rods, and flats with cold 
bend carbon and three alloy steels 
coated with hot-dip zinc, hot-dip alumi- 
num and electroplated zinc are planned. 


Committee A-10 
Iron-Chromium-Nickel and Related 
loys. The recommended practice for 
passivation and cleaning stainless steel 
equipment out letter ballot. draft 
recommended practice for the acid 
copper-sulfate test under considera- 
tion the oxalic acid etch test 
alternate the boiling nitric acid test. 
With the help AISI extensive pro- 
gram atmospheric exposure stain- 
less steel specimens nearing comple- 
tion. Eight grades stainless steels are 
being tested Pittsburgh. 


The chromium ranges for 
the alloy have been narrowed. Speci- 
fication 167 Corrosion Resisting 
Chromium-Nickel Steel Plate, Sheet and 
Strip and 177 for high strength grades 
the same material are being studied 
with the view including AISI toler- 
ances and type numbers. 


Subcommittee XII Specifications 
for High-Temperature, Super-Strength 
Alloys has completed compilation 
chemical compositions and rupture prop- 
erties. Continued emergency alter- 
nate specification was columbium- 
tantalum combination addition 
straight columbium the columbium 
modified steels. 

Committee B-3 Corrosion Non- 
Ferrous Metals and Alloys. Modification 
117 Salt Spray Test specify 
percent instead percent solutions 
under new tentative 
will proposed embodying the acetic 
acid modification the test. Specimens 
removed from atmospheric test racks 
after 20-year exposure have been cleaned 
and are being weighed. Spool-type speci- 
mens the magnesium galvanic couple 
program have been exposed and evalu- 
ated and report being prepared. 
symposium Atmospheric Exposure 
Tests Non-Ferrous Metals being 
planned for June, 1955. 

Committee B-7 Light Metals and 
Alloys, Cast and Wrought. Results 
one-year exposure tests New York 
State College and Kure Beach and the 
6-months’ test Point Reyes are be- 
ing evaluated. Specimens will exposed 


facilities provided Freeport, Texas 
the next few months. 

Committee B-8 on_ 
Metallic Coatings. Tin and tin-alloy 
coatings, including tin-lead 
rosion resistance, among other 
Later studies are made tin. 
copper, tin-nickel 
coatings. 


BOOK REVIEWS 


Good Painting Practice. Volume 
Structures Painting Manual. 
Bigos, Editor. 423 pages plus 
Structures Painting Council, 44) 
Fifth Ave., Pittsburgh 13, 
Copy, $6.00. 

tions painting collected under the 

auspices the Steel Paint- 
ing Council’s member or: anizations, 

Each the eighteen chapters 

thored person for his 

knowledge the subject. Cliapters are 
liberally illustrated 
Subject headings are: 

Theory Corrosion, Mechanical 

face Preparation, Chemica! Surface 

Preparation, Practical Aspects, Use and 

Application Paints; Inspection, Qual- 

ity Control Paints, 

Costs, Shop Painting Fabri- 

cating Plants, Painting Railroad 

Bridges and Structures, Painting 

Steel Vessels for Salt Watcr Service, 

Painting Steel Vessels Fresh 

Water Service, Painting Sicel Tanks, 

Painting Steel Hydraulic 

tures, Protection Pipelines and Other 

Underground Structures, Water 

Sewage Works Structures, Maintenance 

Painting Steel and Coke Oven 

Petroleum Refineries, Chemical Plants, 

Color Industrial Plants, 

and Causes and Prevention Paint 

Failure. 


This booklet consists seven items, 
papers presented the 55th Annual 
Meeting ASTM New York 
June, 1952 and one item panel discus- 
sion “The Analysis Tin.” 
pointed out Frederick 
one the papers The Production 
and Uses Tin Coatings, 
resistance protection the 
primary reason for the choice tin 
tics tin, its numerous uses, methods 
which applied, reasons for 
use, effect impurities (82 references 
facts are enumerated. 


Report The 
Steels. 11, 208 pages 1953. 
American Society for 
terials, 1916 Race St., Phi! 
Pa. Per copy: 

This report consists dat 

and issued under the ces 

Data and Publications 

ASTM and American 

chanical Engineers Joint 
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here YOU need them! 


ress! 


responsible for CPS Prog 


ALVAN RICHEY 


Sales Manager 


DOREMUS 


Executive Vice President 


President Vice President 


*FRANK 


*JACK 


DORR DAVIS 
Senior Senior 
Engineer Engineer 


Senior Engineer Senior Engineer 


BETHEL BOND WALTER MACH 
Senior Engineer Senior Engineer 


*FLOYD THORN 


Senior Engineer 


These corrosion engineers 
represent combined 
total over hundred 
years corrosion engi- 
neering experience, and 
are recognized 
worthy men the corro- 


sion prevention field. 
J. T, CONDRY LEE N. SPINKS * New additions to our staff of 3. R. JAMES. H. C. MURCHISON 


Senior Engineer Senior Engineer engineers Senior Engineer Senior Engineer 


OFFICES LOCATED 


FIRST LINE HOUSTON 


Dow Magnesium Anodes (4601 Stanford Street) 
OPS Graphite Anodes Houston 6, Texas 
Good-All Rectifiers Phone JA-5171 


Polyken Protective Tape Coatings 
Betzel Tapesters 


Maloney Insulating Materials 
Erico Cadweld Welding Materials TULSA 
Fisher M-Scope Pipe and Cable Locators 314 Thompson Building 
Detectron Pipe Locators 
raphite Anode Backfills 
Homco and Barada and Page Backfills Phone 2-9857 


Agra and Collins Meters 


Associated Research Resistivity Meters NEW ORLEANS 


q 

Rubicon Potentiometers 
ollowa nts 

Direct-Burial Cable New Orleans 15, La. 

q 


Ditch-Witch Trenchers Phone CH-8310 


Everything the cathodic protection field 
from insulating washer turnkey contract installation. 
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Western Region Address Anderson 


"Selling Management Corrosion Control” 


ANDERSON* 


SUBJECT “Selling Manage- 
ment Corrosion Control.” The 
engineers this region NACE have 
made special effort bring this 
meeting number guests from man- 
agement, some their employers and 
some their neighbors. Perhaps some 
them hope can help them sell their 
own employers more fully the work 
they are doing. Others, sure, want 
help them sell their neighbors 
more interest corrosion control and 
NACE. 

The annual cost corrosion 
serious loss our national economy, 
and direct loss each company that 
operates substantial tonnages metallic 
plant. fact, because the customer 
ultimately pays the costs all goods 
and services, direct loss all 
consumers. 

has been estimated that most this 
huge loss can stopped intelligent 
control corrosion. Can deny that 
such program will benefit everyone? 
consumers will benefit not 
having eventually pay the bill. Op- 
erating companies will benefit not 
having include such costs charges 
for products, utilities and services. 

Suppliers corrosion preventives will 
benefit the fair profit they can make 
from ligitimate business. Corrosion en- 
gineers will benefit continued gainful 
and respected employment. And NACE 
will benefit continuing the recog- 
nized forum spearhead great utili- 
tarian program. 

had the privilege discussing con- 
servation manpower and materials 
before the American Society Mechan- 
ical Engineers recently. Concerning 
conservation achieved through cor- 
rosion control, the following ideas were 
expressed: 

“All metallic plant subject cor- 
rosion. Apathy its control can 
laid managers who are slow see 
the direct losses from corrosion and 
connect the indirect losses with their 
cause. But the fault not theirs. 
Some their engineers and operating 
supervisors have failed sell them 
control measures. These, course, cost 
money that requires budget approval. 
Thus education management the 
economic value corrosion control 
prerequisite the great conservation 
can achieve. 

“Engineers should design structures 
and equipment minimize cor- 
talk given the meeting the Na- 
tional Association of Corrosion Enginers’ 
Western Region meeting at Los Angeles, 
Cal., November 19-20, 1953. 


Vice-president, Trans Mountain Oil 
Line Company. 


BOOK REVIEWS 


(Continued from Page 12) 


Pipe 


the Effect Temperatures the 
Properties Metals. consists prin- 
cipally 200 figures and more than 
250 data sheets the subject. all 
analyses steel are reported on. 
Data include creep and rupture strength 
and short time tensile properties. 


rosion possibilities. Such includes selec- 
tion and placement materials resistant 
corrosion and, where possible, avoid- 
ing the contact dissimilar metals. 
Underground corrosion can mini- 
mized insulating structures from soil 
and water and locating them 
minimize their susceptiveness railway 
and cathodic stray current damage. 

“Construction and operating super- 
visors, too, can conserve metal avoid- 
ing corrosion. For example, during con- 
struction well operation, needless 
underground corrosion can prevented 
avoiding the disposal waste matter 
effluent where may pollute the soil 
near the plant. Effective surface 
drainage will reduce this likelihood. Dis- 
posal corrosive effluent gases not 
always controllable, but careful selection 
disposal locations with reference 
structure location and prevailing winds 
can minimize their damage.” 


Benefits Are Obvious 


strictly non-profit technical association, 
ask who can challenge the importance 
and widespread benefit our effort 
promote corrosion control? any 
wonder that during the past five years 
the numbers NACE members have 
grown phenomenally from 800 4300 
individual members and from 370 
company members? 

The individual members NACE, 
most whom are corrosion specialists, 
through their exceptional zeal and en- 
thusiasm, have done splendid job 
selling our program hundreds—yes, 
thousands—of fellow specialists. But 
somehow many them lack the knack 
selling their managements and their 
neighbors’ managements. The old proverb, 
prophet not without honor save 
his own time and country,” might seem 
apply. 

ex-engineer who made the grade 
the management level years ago, 
have presumed sit ivory tower 
and conjecture why this condition should 
prevail. The condition indeed un- 
fortunate and feel that perhaps both 
the managers and the engineers should 
share the fault. The basic principles un- 
derlying most corrosion and its preven- 
tion are rather simple, 
corrosion mechanisms and specific preven- 
tive techniques differ widely and may 
very complex. Moreover, there 
dearth concise data the economic 
savings corrosion control, particularly 
the hands companies that have been 
unfamiliar with resistant its use. 

Perhaps managers are prone blame 
our engineers and operating men they 
have failed point out the extent and 
real cost our company’s corrosion 
losses. But doubt our directors 
would let pass the buck and escape 
our more senior responsibilities for eco- 
nomic administration. would bet- 
ter advised call our subordinates 
and demand that the whole plant 
competently surveyed that can tell 
the directors and finance the needed and 
usually profitable corrective measures. 


Help Proper 


that may, from 1947 1952, 
Chairman NACE’s Membership 


Committee, devoted much time anda 


lot then company’s money 
selling industrial management the 
value corrosion control and support 
the NACE program. Proper that 
each should help our fellow 
zens. For example, some you work 
help the fight against 
have chosen help the fight againg 
tuberculosis metal. Can deny its 
importance, with its billion 
annual cost and the recent shortages 
metals for defense? 

And regards company 
money the effort, management 
sold the philosophy NACE, which 
that the more experience can 
this fight against the enemy, the 
greater the opportunity for each 
benefit. learn from other and 
And can often learn much from 
others’ mistakes can from their 
pipeline company which 
then managed has nearly 
worth metal plant service and 
operated about $25,000,000 worth for 
others. Thus the new ideas 
through NACE contacts reduce its 
heavy annual maintenance cost are very 
profitable. 


Corrosion Universal 


All seek through our trade as- 
sociations swap experience prob- 
lems peculiar our industries, 
tries. piece metal given 
stances will corrode regardless 


NACE provides the driller, tlie mariner, 
the miner and the soap-maker forum 
which they can swap experience with 


opportunities for benefit that far trans- 
cends their separate trade 

who already belong NACE are 
not completely altruistic trying 
tend its benefits others. know that 
they will benefit the fund 
ence can offer them, Yet 
know that can expect gain 
perience from newcomers. 

Yes, indeed, NACE have some- 
thing real merit sell. But we, too, 
face the problem every salesman— 
that learning enough about the cus- 
tomer sell him the need for our 
commodity. Our normal good sense tells 
that every operator metallic plant 
has corrosion problems some kind that 
can solved with our help. Yet—if 
not know the nature the problems 
—we are handicapped making 
helpfulness evident him, And 
chance has not recognized his own 
problems, our handicap even 

Let recite two three examples 
experienced personally while 
the Membership Committee. 
corresponded for some time with the op- 
erating vice-president one 
largest railroads and 
that his corrosion problems were 
Then November 1950 found 
article the mechanical 
equally large and perhaps 
more progressive competitor, 
chapter and verse that his 
company was losing annually 
due corrosion rolling alone 
estimated that the bill 
own company’s experience— rolling 
stock corrosion about 
year. NACE soon had twelve 
corporate members the 
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(Continued from Page 14) 
dustry, many other roads would 
also from The Santa 
Fe, Southern Pacific and Union Pacific 
are NACE corporate 

Another example: The operating exec- 
fairly large southwestern elec- 
tric power company consistently mini- 
mized the corrosion problems his 
company. Given the opportunity No- 
1951 address the Petroleum 
Power Association, determined 
out more about it. the simple 
expedient merely reviewing the index 
the NACE magazine CORROSION 
for the prior seven years and scanning 
number articles, was able list 
corrosion problems besetting 
the electric power industry that was 
generation— 
whether steam internal 
combustion stations—and distribution 
—whether transformers, substation 
superstructtres, transmission towers, 
overhead wire, pole-line hardware, and 
the sheaths buried power cables— 
corrosion evident many costly 
forms. Then too, these public utilities 
can substantially boost their sale elec- 
tric energy for cathodic protection 
they will team with NACE boost 
its corrosion control. These 
benefits have obviously. been recognized 
the power companies that 
are Corporate members, but 
what other good-sized com- 
panies that have yet not been sold 
our helpfulness? 


“Keep With Joneses” 


type sales approach that has 
proven “keeping with the 
Joneses.” About two years ago four 
the larger steel companies had not yet 
joined NACE despite many appeals and 
arguments. prepared list the 
fourteen largest ones their order 
size and earmarked the other ten com- 
panies—some larger and some smaller— 
that had joined. then wrote the chief 
executives the four companies that 
perhaps with the Joneses” 
was not sound business maxim, but 
understand why something 
deemed good many competitors 
was overlooked them. This idea 
turned the trick and brought all them 
in, (Including Jones Laughlin, Inland, 
Wheeling and Wierton.) NACE now 
has about corporate members the 
and steel business, but other much 
smaller companies would profit such 
affiliation, 

similar approach was tried recently 
the producers and distributors 
non-ferrous metals and with some suc- 
cess. But several large companies that 
stand profit most from the sale 
lead, zinc, magnesium, cast iron, bronzes 
and metallizing services (as corrosion 
Preventives) have failed recognize the 
made-to-order specialized market beck- 
them through NACE membership. 
our producers the Pacific 
Coast could profitably join NACE. 

Much progress has 
dependent the oil and gas in- 
Oil and gas can made avail- 
able only the plentiful use pipe. 
the oil and gas industry nation- 
not counting oil and 
casings and Corrosion 
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you pump these 
corrosives... 


Get months Trouble-Free service with 


CHEMPRO TEFLON PACKINGS 


your pumps and valves handle highly corrosive industrial 
chemicals, CHEMPRO TEFLON PACKINGS will drastically cut 
packing replacement and maintenance costs. CHEMPRO Pack- 
ings last for many months under corrosive conditions which make 
ordinary packings useless days even hours. They stop leakage 
providing tight seal only slight gland pressure, and their 
very low coefficient friction often makes lubrication unnecessary. 


TEFLON* PLASTIC STUFFING 
BOX PACKING 

Ideal for either centrifugal reciprocating 
pumps operating speeds 3600 R.P.M. han- 
dling corrosives temperatures from -118° 
525° Style No. 101 composed 94% shredded 
Teflon and chemically inert graphite friction 
reducer. Style No. 201 same No. 101 except that 
mica used friction reducer. Both styles made 
fit every size stuffing box standard process 
equipment. 


TEFLON V-TYPE PACKINGS 

For reciprocating pumps and hand, air and 
motor operated valves handling corrosive mate- 
rials. Lips very sensitive pressure rings 
proportionately increased operating pressure 
thereby preventing leakage. Suitable for tempera- 
tures from -150° 550° Unsuitable for cen- 
trifugal rotary pumps. Supplied bulk 
complete sets fit specific stuffing boxes. 


Chemical Power Products engineers are packing and gasket special- 
ists with complete fabricating facilities meet your specific require- 
ments. Write for our complete Packing and Gasket Catalog. 


Pont Trademark 


CHEMICAL POWER PRODUCTS, 


The Original Fabricators Teflon Packings and Gaskets 
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ASSOCIATION CORROSION ENGINEERS 


Inter Society Corrosion Committee 


CORROSION MEETINGS 
CALENDAR 


April 

American Society for Testing Ma- 
terials, New York District, joint meet- 
ing with TAPPI, New York, New 
York. 


Indiana Gas Association, Annual 
Meeting, French Lick Springs Hotel, 
French Lick, Indiana. 


American Gas Association, Dis- 
tribution, Motor Vehicles and Corro- 
sion Conference, Mount Royal Hotel, 
Montreal, Canada. 


26-28 Southern An- 
nual Convention, Houston, Texas. 
May 


2-6 The Engineering Chemical Society, 
Inc., LaSalle Hotel, Chicago, Illinois. 


17-18 Society Naval Architects and 
Marine Engineers, Spring Meeting, 
Olympic Hotel, Seattle, Washington. 


24-26 American Gas Association, Pro- 
duction and Chemical Conference, 
William Penn Hotel, Pittsburgh, Pa. 


27-28 Natural Gas and Petroleum Asso- 
ciation Canada, Prince Albert 
Hotel, Windsor, Ontario, Canada. 


12-25 American Institute Electrical 
Engineers, General Summer Meeting, 
Biltmore Hotel, Los Angeles, Calif. 


the Cold-Applied 
MASTIC 


has the approval the most 
critical and exacting com- 
panies. Join the 100 
more that are specifying 
ROSKOTE again and again 
for continuous protection 
mum cost. 


Send for your folder and dis- 
cover why ROSKOTE can 
used with confidence 
either above below 


ground. 
Write today! 


ROYSTON LABORATORIES, INC. 
P.O. BOX 112-C, BLAWNOX, PA. 


13-18 American Society for Testing 
Materials, Annual Meeting and Ex- 
hibit, Sherman Hotel, Chicago, 


Canadian Gas Association, Banff 
Springs Hotel, Banff, Alberta, Canada. 

28-29 Michigan Gas Association, The 
Grand Hotel, Mackinac Island, Michi- 
gan. 


(No Date) National District Heating 
Association, Annual Meeting. 


July 

11-14 American Society Refrigerat- 
ing Engineers, Hotel Olympic, Seat- 
tle, Washington. 


Sept. 

8-10 Pacific Coast 
Victoria, British Columbia. 

28-29 Texas Mid-Continent Oil and 
Gas Association, Baker Hotel, Dallas, 
Texas. 

Sept. 29-Oct. Porcelain Enamel In- 
stitute, Annual Meeting, The Green- 
briar, White Sulphur Springs, West 
Virginia. 


Oct. 


The Electrochemical Society, Fall 
Meeting, Boston, Mass. 

American Gas Association, An- 
nual Convention, Atlantic City, New 
Jersey. 

11-15 American Institute Electrical 
Engineers, General Fall Meeting, 
Hotel Morrison, Chicago, IIl. 

12-15 National Association Corro- 
sion Engineers, South Central Re- 
gional Meeting, Dallas, Texas. 


Nov. 

American Institute Mining and 
Metallurgical Engineers, Institute 
Metals Division, Fall Meeting, Shera- 
ton Hotel, Chicago, 

1-5 National Metal Exposition, 
cago, 

8-11 American Petroleum Institute, 
Conrad Hilton Hotel, Chicago, 
15-18 American Gas Association, Op- 
erating Section, Organization Meet- 
ings, Hotel New Yorker, New York, 


1955 

May 

Industrial Gas School— 
(location announced). 


16-18 Southern Gas Association, New 
Orleans, Louisiana. 


Chi- 


June 

5-9 Canadian Gas Association, Annual 
Meeting, General Brock Hotel, Ni- 
agara Falls, Ontario, 


Oct. 


17-19 A.G.A. Annual Convention, Los 
Angeles, California 
Metal Exposition, De- 
troit, Michigan (A.G.A. will exhibit). 
(Continued Page 17) 
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hundred million dollars every year. 
pool their experience curbing this type 
loss only one reason why about 
140 oil and gas companies have NACE 
Corporate memberships. Here, again, 
many more companies similarly 
benefit. Some major companies have two, 
three, four, five, many seven 


corporate memberships among 
affiliates. 


Repairs for Corrosion 

And who gets this 
million dollars per year? Much 
the steel companies, but large share 
too, paid pipe line construction 
tractors for renewals, repairs and major 
conditioning job, most the 
work can attributed corrosion 
trol. And even modern new 
fair share work involves the applica. 
tion protective coatings the 
Thus the promotion corrosion control 
well the need for and 
NACE program good business for 
pipe line construction 
them are now NACE 
bers, but several others equally 
benefit they will join. 

And what the producers, purveyors 
such pipe line paints enamels, 
glass and asbestos wraps, and the equip- 
ment special services 
needed apply them? them 
have corrosion problems ‘heir own 
plants. But the very existence most 
them depends the success their 
sales effort. this respect, the entree 
and camaraderie afforded NACE 
membership are priceless. Many these 
firms are NACE corporate members, 
directly are contributing very more 
financial support NACE than perhaps 
pick the check for the inadequate 
amounts their sales pay 
active members. How about 
more sales reciprocity! 


Facts Prove Economy 

Enough examples. But hope 
have proved the obvious point that any 
engineer manager—who has any 
nation—can find cogent arguments why 
his company should foster control 
corrosion. seeks the facts, its 
economic profitablity soon becomes 
evident. 

And there one last strong argument 
for control corrosion: Third World 
War perhaps still hanging like the 
sword Damocles over our and 
heavy defense program threatens 
our civilian supplies More 
than ever before, should conserve 
metals have. Reduction the 
ages corrosion will prime factor 
this conservation. 

Effective control corrosion can 
achieved only engineers trained 
its technology. These engineers can 
their best only they solve their general 
problems cooperatively. The best forum 
agement should recognize tliis 
tunity and encourage its engineers 
participate actively the association. 
And management should display 
pathy for its engineers’ the 
job and should encourage 
the NACE program corporate 
memberships. 

Industry should never 
its own economic But 
national requirement instead merely 
duration our “Cold War,” 
sponsibilities evident the 
and general engineers have 
accomplished purpose. 
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Technology 
Publications 


reported 


mem- 


David 
Structural Changes During Age 


control Molybdenum Sigma 
Grain Refinement Aluminum Alloys 

Polyester Resing Product for protection against corrosion 
petroleum and chemical industries. 
April 26-30 Check these outstanding characteristics the 
these American ool Engineers 
workers: temperatures virtually any strength alkali 
April inorganic acid. These films are completely insoluble 


Conversion Coatings alcohol, grease, oil and alipathic hydrocarbons. 


Ostra lied Prod- 


ucts, Inc. 
Metal Blasting and Finishing With Air- These coatings have 


pay 
nanding 


Corp. TOUGHNESS AND FLEXIBILITY DRIED FILM 
April 
Plastic Auto Body Developments EXCELLENT RESISTANCE WEATHERING 

Welding and Brazing High Temperature the dried film. 
World General Corp. 
ads and Corrosion Meetings— Call the Sales Technical Division Humble Oil 
Refining Co. for analysis your problem and expert 
the (Continued from Page 16) advice how Humble Vinyl Coatings can protect your 
13-18 The American Society Me- without cost. 

chanical Engineers, Congress Hil- 
can 1956 
Oct. 
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ASSOCIATION CORROSION ENGINEERS 


POSITIONS WANTED 
and 
AVAILABLE 


Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over 35 words set in 8 point text type. 


Firms seeking employees, regardless of 
NACE membership, may run an advertise- 
ment of the same specifications in- 
definitely. 


Advertisements to other specifications will 
be charged for at standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
gineers, Francis Palms Bldg., Detroit 
Mich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
Corp., 220 East 42nd St., New York 


Representatives companies handle 
additional established line corrosion re- 
sisting coatings and linings. Protected 
Territories available. Repeat business 
established accounts. Extensive research 
facilities—strong office support. Carbo- 
line Co., 331 Thornton, St. Louis 19, Mo. 


CORROSION CHEMIST 


PhD physical electrochemist, 
21-35, for corrosion research program 
major midwestern petroleum refiner. 
Experience corrosion research desir- 
able but not essential. Program includes 
analysis and mitigation plant cor- 
rosion problems, investigation addi- 
tives, inhibitors, etc., and fundamental 
work corrosion reactions. Excellent 
laboratory facilities located near Chi- 
cago. Salary commensurate with train- 
ing and experience. Please reply giving 
details training and experience 


CORROSION, Box 54-6. 


SALES REPRESENTATIVE 
Opportunity for recent chemical en- 
gineering graduate specialize plas- 
tic coatings corrosion field work. 
Mechanical background would prove 
helpful. excellent opportunity get 
the ground floor field corrosion 
service and grow with 
KIRWAN ENGINEERING INC. 


900 Monument St. 
Baltimore Md. 


Positions Wanted 


Corrosion Engineer—14 years’ experi- 
ence, last with major non-ferrous 
alloy producer service chemical 
industry. Wants relocation North East 
with chemical allied industry plant 


corrosion metallurgical 
CORROSION, Box 54-3. 


ISCC Chairman 


Wick, Bethlehem Steel Com- 
pany has been elected chairman the 
Inter Society Corrosion Committee suc- 
ceeding Godard, Aluminium Labo- 
ratories, Ltd., Kingston, Ont., who has 
served during the past two years. Dr. 
Wick assumed office March 18. 

Berry, Servel Inc., Evansville, 
Ind., and past president NACE has 
been elected vice-chairman serve dur- 
ing the next two years. 


ISCC Lists Sixteen 
Foreign Correspondents 


Sixteen persons have been named 
foreign correspondents the Inter 
Society Corrosion Committee report 
each year the committee about the 
corrosion work underway their re- 
spective countries. The Inter Society 
Corrosion Committee, consisting rep- 
resentatives United States and 
Canadian technical organizations 
function the National Association 
Corrosion Engineers. The sixteen dele- 
gates were selected result the 
activities the ISCC’s sub-committee 


LaQue, The International Nickel Co., 


Inc., New York, chairman. 

The foreign correspondents will 
asked supply the ISCC annual 
report survey corrosion activities 
their respective countries. ex- 
pected also that these correspondents 
may assistance foreign cor- 
rosion workers needing suitable direc- 
tion their counterparts North 
America and assisting corrosion 
workers from North America their 
pursuits abroad. 


The correspondents who 
cepted the posts far are: 
Switzerland— Dr. 

Professor Chemistry Eidg. Tech- 

nische Hochschule, Zurich. 

France—Dr, Chaudron, University 
Paris, Faculte des Sciences, 11, Rue 
Pierre Curie, Paris, le. 

Council for Scientific Indus- 
trial Research, Corrosion Unit, 
Box 668, Capetown. 

Austria—Dr. Ing, Fitzer, Institut fur 
Anorganische Chemische Technologie, 
VI, Getreidemarkt Wien. 

Japan— Dr. Fujiwara, Imperial 
Chemical Industries (Japan Ltd.) 435 
Tokyo Hotel Building, Tokyo. 

New Zealand—F. Grigg, Director, 
Dominion Laboratory, Dept. Scien- 
tific Industrial Research, Box 
8018—Government Building, Welling- 

England—Dr. Hoar, Department 
Metallurgy, Universtiy Cam- 
bridge, Pembroke Street, Cambridge. 


have ac- 


Positions Wanted 


Corrosion Engineer, electrical en- 
gineering, graduate work Harvard and 
MIT. Six years’ experience design and 
field installation corrosion mitigation 
systems and pipe line coatings. Desires 


relocate. CORROSION, Box 54-5. 


Spain—Professor Jimeno, Institute 
Madrid (Espana). 

Denmark—Dr. 
Department Metallurgy, 
Univeristy Copenhagen, Copen- 
hagen. 

Bruyn, Corrosion Institute 
Postbus 49, Delft. 

Italy—Dr. Piontelli, Politecico 
Milano, Piazza Leonardo Ving 
Milano, 


Belgium—Dr. Marcel Pourbaix, 
Rue des Crapiers, Brussels. 

Germany—Dr. Schikorr, 
Landesuntersuchungsanstalt, Kiene. 
strasse 18, Stuttgart 


Sweden—Dr. Gustaf Soderberg, 
gardsvaegen Saevadalen. 

Sussex, 
Chemistry Group, Commonwealth 
Australia, Defence Research 
Ascot Vale Victoria. 


Norway Prof. Winterbottom, 
Department Metallurgy, Technical 
University Norway, Trondheim, 


Ann Arbor Instrumentation 
Papers Are Scheduled 


Among the papers presented 
during the May 24-27 Symposium 
versity Michigan Ann Arbor are 
the following: 


Sampling and Analyzing Air for Con- 
taminants Work Places Leslie 
Silverman, Associate Professor In- 
dustrial Hygiene Engineering, Har- 
vard University. 


Instruments Specifically Designed for 
Atmospheric Pollution Evaluation 
George Clayton, Public 
Health Service. 


Proceedings the meeting will 
published illustrated encyclopedia- 
type book. Additional information can 
obtained from Director, Continued 
Education, 109 South Observatory St, 
Ann Arbor, Mich. 


Instrument Conference 


The Third Annual Analytical 
ment Clinic will held connection 
with the First International 
Congress and Exposition Philadelphia 
September 13-24. The Instrument 
ciety America the sponsoring 
organization both meetings. 

Advance registrations may 
through Dr. Axel Peterson, Mellon 
tute, 4400 Fifth Ave., Pittsburgh 13, 


Unsolved Problems Listed 


suggested 
pamphlet 
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future research proposed 
“Some Unsolved Problems” 
the Administrative Comm: 
search the American for 
ing Materials, 1916 Race 
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Advisory Committee 
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MIT Corrosion Course 


week’s course Corrosion sum- 
marize the fundamental and recent ad- 
the field will given 
Massachusetts Institute Technology 
June 21-25. Uhlig, professor 
metallurgy will charge and special 
lecturers will include Milton Stern, Re- 
search Associate metallurgy MIT, 
Friend and LaQue, The 
International Nickel Co., Inc.; 
Sudrabin, Electro Rust-Proofing Corp.; 
Burns, Bell Telephone Labora- 
tories and Norman Hackerman, Uni- 
versity 

Besides attending the lectures and 
demonstrations registrants will visit the 
Clapp Laboratories Duxbury, Mass., 
June Tuition $100. Informa- 
tion and application blanks may ob- 
tained from Summer Session Office, 
Room 7-103, MIT, Cambridge 39, Mass. 


Fulbright Professor 
Sought Denmark 


candidate for Fulbright professor- 
ship the Metallurgical Department 
the University Denmark 
specializing corrosion being sought. 
The award, for 1954-55, pays expenses 
only abroad, plus certain tax credits. 


The university wants get the 
names interested candidates capable 
corrosion theory and practice for engi- 
neers already working industry. The 
university has well-equipped laboratories 
and center corrosion information 
pertaining pipe lines, tankers and 
other ships, piping; hot water heaters 
and oil burners. 

Persons interested this are invited 
write, giving necessary information 
to: Knuth-Winterfeldt, Professor, 
Head Dept. Metallurgy, Technical 
University Copenhagen, Denmark, 
Ostervoldgade 10, 


French Corrosion Meet 


Technical sessions corrosion, 
paints, pigments and varnishes, analysis 
and testing and other subjects will 
held during the Third Annual Salon 
Chemistry and Plastic Materials 
Paris, France, December 3-12 inclusive. 
will held the Pare des Exposi- 
tions, Porte Versailles, and will in- 


large number industrial 


Exhibits will include laboratory equip- 
ment, chemical products, chemical en- 
and the plastics industry. 


third session the Chemical En- 


gineering Conference will held con- 


More information can 
the Commisariat General, Rue 
Dominique, Paris (7) France. 


Electrodeposition Session 


The Fourth International Conference 
Electrodeposition and Metal Finish- 
will held London, England, 
April 20-24. Among the authors who 

Hoar, Simnad, and Piontelli. 


NACE NEWS 


SARAN LINED PIPE 


HANDLES 


65% ALUM 


SOLUTION 


Large Southeastern Paper Mill Uses Saran Lined Pipe, 


Fittings and Valves Eliminate Corrosion Problems 


All paper mill operators are familiar 


with the corrosion problems involved 

2415 Burdette Ave., Ferndale 20, Mich. lined pipe, fittings and valves offer 
exceptionally satisfactory answer 

Please send copy your catalog difficulties providing freedom 

lined pipe, fittings and from chemical attack plus these extra 

advantages: 

Name Field fabrication—easily accomplished 

Pressure resistance— psi (with cast iron fittings) 

Joint tightness—unexcelled dependability 

Title Service life—indefinitely long 

glad assist with your in- 
stallation plans. Write call the 

SARAN LINED PIPE COMPANY, Ferndale 

Michigan, contact our nearest 

representative. 

SARAN PRODUCTS—Saran rub- 

ber tank lining Saran rubber mold- 

ing stock Saran tubing and fittings 

gs. 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, FERNDALE 20, MICHIGAN 
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Corrosion used eat away this oil company acid-plant equip- Send for free copy the booklet, 
ment. Oil-base coating systems lasted only few months. Then “BAKELITE RESIN COATINGS FOR THE 

refinishing was needed. Heavy maintenance costs resulted. 


coating based Vinyl Resins was recom- 
mended and applied. Well after two years, careful inspection 


showed that direct contact with sulphuric acid, sodium hydrox- LITE 


ide, exposure corrosive fumes, salt air and all types weather 


had not affected the coating any way. RESINS FOR COATINGS 


Cor 
There are many corrosion problems you can solve with the 


coatings based Resins. Investigate. You may find 
sizeable savings plant maintenance. 
spo 
mat 


Tank coatings AMERCOAT. Amercoat Corporation, 4809 Firestone Boulevard, Southgate, California 


How coatings cut acid’s appetite for plant equipment 


BAKELITE COMPANY, Division Union Carbide and Carbon Corporation East 42nd Street, New York 
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Courses Corrosion 


Hackerman Favors Short 


Norman Hackerman, chairman the 
National Association Corrosion Engi- 
neers committee education told mem- 
bers the association’s board direc- 
tors Kansas City March that 
believes more good accmplished 
short courses corrosion than regu- 
lar college curriculum courses. Dr, Hack- 
erman, who professor chemistry 
University Texas based his opinion 
the following factors: The emphasis to- 
day well-rounded technical educa- 
tion for engineers sound. Any additions 
the course study would mean that 
some other study would have re- 
duced make place for it. The engi- 
neer who goes into industry with as- 
signment corrosion control can attend 
specialized short courses pertinent his 
assignment great advantage. 

This opinion, said, represents 
change from what formerly believed 
the best course for instruction 
corrosion subjects. 


Ryznar New Head 
Editorial Committee 


John Ryznar, National Aluminate 
Chicago the new chairman 
the NACE Editorial Review Sub-com- 
mittee. succeeds May The 
International Nickel Co., Inc., New 
York. Mr. Ryznar long-time mem- 
ber the subcommittee which 
sponsible for the review most the 
published the technical sec- 
tion Corrosion. 


Much Praise Given Quality Conference 


AISLE THE EXHIBITION Kansas City. Exhibitors were well pleased with the arrange- 
ment the exhibition, the building which was held and with the cooperation they received 
from the personnel the Kansas City Municipal Auditorium. Exhibition, technical 
sessions and majority the technical committee meetings were held the auditorium. 


Exhibition Features Companies’ Products 


Ninety-seven companies displayed 
absorbing array corrosion control 
equipment, materials and instruments 
the Kansas City Municipal Auditorium 
March 15-19 during the NACE Tenth 
Annual Conference 
Registrants, exhibitors 
guests were heard comment favor- 
ably the excellent presentations and 
the usefulness the information avail- 
able. usual the booths were ade- 
quately staffed with well-informed rep- 
resentatives the exhibiting firms. 

Many exhibitors reported they were 
well pleased with the general arrange- 
ment the exhibit floor and with the 
traffic flow this arrangement assured. 

While, usual exhibitions spon- 
sored NACE there were many new 
firms represented, was noted that 
high proportion firms with records 
many prior participations were there. 
Some these firms have participated 
every exhibition NACE has held. 


Prices Bibliographic 
Survey Books Are Set 


The following schedule prices has 
been set the NACE Board Directors 
for copies the Bibliographic Survey: 

1948-49 volume: Members, $10; non- 
members $12.50. 

1945-49 volumes): Members $18; 
non-members $22.50. 

1946-49 volumes): Members $16; 
non-members $20, 

Other combination and single volume 
prices were unchanged. 

Articles meetings pertaining cor- 
rosion control held anywhere the world 
are welcomed for publication 
NACE official monthly magazine. 


Heavy Attendance 
Technical 
Sessions Noted 


Many more favorable comments were 
made the quality the Tenth An- 
nual Conference and Exhibition Kan- 
sas City than have been heard about 
any the association’s annual meetings 
recent years. These comments were 
especially commendatory the exhibi- 
tion, which, because the quality 
the exhibits, the arrangement the 
booths and the alertness manufac- 
turers’ staffs, was said many have 
been the best far arranged. 


Heavy attendance presentations 
papers and committee meetings both 
technical and standing was the rule. In- 
terest these sessions was inclusive 
some times that traffic the exhibi- 
tion section was reduced minimum. 
Arrangement the exhibition, however, 
was such that most exhibitors were well 
pleased with results obtained. 


Registration Down 

Tentative registration figures released 
Russell Brannon, NACE 
urer, showed there were about 100 
fewer persons present all than were 
present the Chicago meeting. sub- 
stantial difference the number 
women’s registrations, which reflected 
the relative attractions Chicago 
Kansas City, accounted for much this. 

Mr. Brannon’s estimate was: Mem- 
bers and non-members, 1437; Exhibitors’ 
guests, 537; Exhibitors, 86; Ladies, 71. 
Aggregate was 2131. 


Annual Dinner 

The capacity the grand ballroom 
Hotel Muehlebach was exceeded 
the number who attended the annual 
banquet. side room off the ballroom 
had used accommodate the 
diners. The Fellowship Hour was equally 
well attended estimated 1200 per- 
sons. 

Presentations NACE Awards 
Denison Diamond Ordnance 
Fuze Laboratories, Washington; 
Dix, Aluminum Company Amer- 
ica and the 1954 Junior Author’s 
Award Aziz, Aluminium Labo- 
ratories, Kingston, Ont. were fea- 
tures the evening. 

Hilarity attended the successful efforts 
light-fingered master ceremonies 
who pilfered numerous articles from the 
persons several willing guests during 
the entertainment which followed the 
presentations. 


Ladies’ Program 


The program arranged for the visit- 
ing ladies included tour the city, 
lecture and dance demonstration, visit 
the Nelson Art Gallery, visit 
the manufacturing plant Hallmark 
greeting cards and fashion show. 
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1958 Conference Scheduled for San 


REPORT TENTH ANNUAL CONFERENCE AND EXHIBITION 


SOME THE COMMITTEE CHAIRMEN responsible for arrangement the Tenth Annual 
Conference and Exhibition the National Association Corrosion Engineers are, the customary 
order, Keane, Great Lakes Pipe Line Company, Kansas City, Local Arrangements Chairman; 
Harry Phipps, Socony-Vacuum Oil Co., Inc., Wichita, General Conference Committee Chairman; 


George Venneberg, Great Lakes Pipe Line Company, Assistant Chairman Local Arrangements 


Committee, and Murrey, Midwestern Engine Co., Inc., Tulsa Exhibition 
Committee Chairman. 


IRVING DENISON, Diamond Ordnance Fuze 
Laboratories, Department Defense, Washing- 
ton, C., shown receiving the 1954 Willis 
Rodney Whitney Award from Norton Berry 
(right), Servel, Inc., Evansville, Ind. Presentation 
was the March annual banquet the 
National Association Corrosion Engineers, 
Kansas City. Mr. Berry was substituting for 
Mars Fontana, past president and chairman 
the NACE Awards Committee. past 
president also. 


DIX, JR., Assistant Director Research, 
Aluminum Research Laboratories, Aluminum 
Company America, New Kensington, Pa., 
receives the 1954 Frank Newman Speller award 
from Norton Berry (right) Servel, Inc., Evans- 
ville, Ind. The presenation was made the 
1954 annual banquet the National Association 
Corrosion Engineers Kansas City, March 


SOME THE OVERFLOW from the grand ballroom Hotel Muehlebach who dined ell 
off the main Diners the auxiliary room were not photographed the panoramic picture 
taken the dinner. 


Provisions Readied 
For Division 


Larger NACE Sections 


San Francisco has been selected the 
site for the 1958 Annual Conference and 
Exhibition the National Association 
Corrosion Engineers. The selection 
was made the NACE board 
tors meeting during the afternoon 
March Kansas City, just before 
the opening the association’s Tenth 
Annual Conference and Exhibition, Wal- 
ter Rogers, Gulf Oil Corporation, 
Houston, presided. 

San Francisco was selected after the 
board heard report from Vance Jen- 
kins, Union Oil Company California, 
Brea the facilities available several 
sites the West Coast. Mr. 
report indicated clearly that facilities 
San Francisco were superior those 
available other sites considered, 

The board also took steps toward set- 
ting procedures whereby scctions 
the association that wished might 
divide themselves. Noppel, Ebasco 
Service, Inc., New York City, chairman 
the association’s policy and planning 
committee was asked the board pre- 
pare recommendations for this action 
sections. 

Numerous other matters were consid- 
ered the board and reports were heard 
from the chairmen standing commit- 
tees. These reports included those Nor- 
man Hackerman, University Texas, 
Austin, chairman the association’s 
cation committee. Dr. Hackerman said 
had received information from the 
University Toronto and from the 
NACE Southeast Region 
short courses during 1954. 
courses were held during 1953 with co- 
operation reported. 

Other actions included: 

The selling price the 1948-49 Biblio- 
graphic Survey was set $10 members 
and $12.50 non-members. 

The time during which refunds will 
made from corporate memberships the 
association secured sections was ex- 
tended. 

Appropriations the Steel Structures 
Council $250 for 1953 and $250 for 
1954 were authorized. 

Model rules and regulations for regions 
and sections were approved, 


WALTER ROGERS (left) over the 

presidency the National Association Cor- 

rosion Engineers Aaron Wachter (right) 

the 1954 annual banquet the National 

ciation Corrosion Engineers Kansas City, 
March 17. 
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overflow crowd, which more than 
filled the grand ball room Hotel 
Muehlebach Kansas City enjoyed the 
1954 annual banquet NACE Wednes- 
day, March entertaining pick- 
pocket and master repartee de- 
lighted the large and convivial audience 
which was characterized pleasantly 
large percentage wives registrants 
and other ladies. 


Among the distinguished guests, 


addition many the association’s 
Past presidents and other officers was 


REPORT TENTH ANNUAL CONFERENCE AND EXHIBITION 


GUESTS THE FELLOWSHIP HOUR 
Hotel Muehlebach, Kansas City, March 16. Top: 
Miss Jane Rigo, American Steel Wire 
Company, secretary-treasurer Sec- 
tion, and Palmquist, National Carbon 
Company, Cleveland. Center: Noppel, 
Ebasco Services, Inc., New York, chairman 
the NACE Policy and Planning Committee. 
Bottom: Left right: (Bob) McCarthy, 
Hill, Hubbell Co., Div. General Paint Co., 
Dallas; Mrs. Maynard Jackson, Tulsa, and 
Atchison, Hill, Hubbell Co. 


Crowd Attends Annual Banquet 


Dr. Frank Speller, after whom the 
NACE Speller Award was named. 

Norton Berry, Servel, Inc., Evans- 
ville, acted place Mars 
Fontana, NACE’s immediate 
ident, presenting the annual NACE 

Norman Hackerman, University 
Texas, Austin and chairman the asso- 
ciation’s education committee presented 
the junior author award Aziz, 
Aluminium Laboratories, Ltd., Kings- 
ton, Ont. 


efficient 
economical 
your pipeline 


WOOD-LINED 
STEEL PIPE 


Combines the strength steel with 
the durability wood. Provides 
these outstanding advantages low 
long life, excellent chemical 
resistance, greater flow capacity, high 
structural and impact strength, light 
weight. Ideal for corrosive liquids, 
gases and 


RUBBER-LINED 
STEEL PIPE 


Affords maximum resistance abra- 
sion, and corrosive oils, greases, 
solvents, bleaching liquors, fats, acids 
and other chemicals and aromatics. 
All Saran rubber linings are carefully 
applied hand and are rigidly in- 
spected trained personnel and 
electric spark testing devices. 


FABRICATED PIPING 
AND ASSEMBLIES 


Michigan Pipe Company has been 
leader the production special 
purpose piping since 1869. Fabricated 
pipe, fittings and assemblies are pro- 
duced exact specifications car- 
bon steel, stainless steel and Monel 


All types MPC corrosion-resistant 
piping come standard lengths and 
special order your specifications. 
For additional information concern- 
ing your special needs write our 
Engineering Department. 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Technical Committees Meet Kansas City 


ALQUIST (left) presides over meeting T-3C Annual Losses Due Corrosion during 
the NACE Tenth Annual Conference and Exhibition Kansas City March, Dr. Alquist with 
Dow Chemical Company, Midland, Mich. 


SPEAKER AND SPECTATORS DURING PRESENTATION the paper “Effect Design, Fabrication 

and Installation the Performance Stainless Steel Equipment, James Collins, 

Pont Nemours Co., Ltd. This was the first paper the 8-paper Chemical Industry 

Symposium presented the Tenth Annual Conference the National Association Corrosion 
Engineers Kansas City, March 17. 


Improved Materials For 
Utility Industry Aim 
New Committee 


Improvements the corrosion resist- 
ance materials and substitution 
metals more corrosion resistant for 
those now specifiied for use the util- 
ities industries the aim newly- 
formed T-4F Materials Selection for 
Corrosion Mitigation the Utility In- 
dustry. The committee met Kansas 
City March 17. David Hendrickson, East 
Bay Municipal District, Oakland, Cal. 
chairman and Robert Ashline, 
Dept. Water Power, Los Angeles, 
vice-chairman. 


Among the things the committee pro- 
poses are: Suggest ASTM Desig- 
nation 278 for cast iron valve bodies, 
better material than 126 cur- 
rently specified. 

Suggest ductile Ni-resist bolts for 
service clamps. 

Up-grade Grade ASTM B-62 
making nickel content 2.75% instead 
the present 1%. 

Substitute aluminum bronze for high 
zinc bronzes when dezincification pos- 
sible substitute and Monel for 
bronze. 

The committee has had reports cor- 
rosion troubles with water meters are 
increasing because the down-grading 
bronzes during the war. 


Reports Are Readied 
For Publication; New 
Groups Are Formed 


Meetings technical committees 
and subcommittees were held 
Municipal Auditorium, Kansas City, 
ing the NACE Tenth Annual Conference 
These included all-day 
sessions some the larger groups, 


new committee T-4F Materials 
Selection for the Utilities Industry was 
announced and several changes of. 
ficers were made. 

decision the board directors 
thorizing the executive secretary hire 
technical committee secretary also was 
significant. anticipated this will 
terially expedite the completion 
merous projects and reports the 

Two interim reports have been ap- 
proved for early submission for 
cation committees. These are T-4B-4 
Protection Pipe Type Cables and 
T-2D Standardization Procedures 
for Measuring Pipe Coating 
tance. 

T-3A Corrosion Inhibitors will 
submit for publication list classes 
inhibitors compiled the committee. 


Change Scope Voted 
For Committee T-2C 


The scope T-2C Minimum Cur- 
rent Requirements has been changed 
follows: establish primarily the prin- 
ciples minimum current requirements 
and the application 
for cathodic protection all metallic 
structures any environment. This de- 
cision was among those 
meeting the committee over which 
Sudrabin, Electro Rust-Proofing 
Corp., Newark, J., 
sided. Thirty-nine participated 
meeting held March Kansas City. 

nominating committee will suggest 
three candidates for the office vice 

were heard and dis- 
cussed: Ray Wainwright, University 
Illinois, Urbana presented report 
which will circulated among com- 
mittee members. LaQue, The 
ternational Nickel Co., New York, said 
investigations the polarization 
teristics mill scale showed mill scale 
plus 0.235 volts versus 
calomel half cell flowing sea 
Mr. Sudrabin also presented report. 

task group study criteria for 
protection was appointed 
Peifer, Manufacturers Heat Light 
Co., Pittsburgh, chairman and task 
group chairman will named lead 
the study factors influencing 
mum current requirements. 

report last year’s work the 
committee was heard and questionnaires 
issued the past TP-4 and 
ican Gas Association were studied with 
the result they were not approved 
use the committee. 
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NEW NACE OFFICERS discuss the technical 
program the association’s Tenth Annual Con- 
ference and Exhibition Kansas City March. 
Left, Aaron Wachter, Shell Development 
Emeryville, Cal., and right, Frank Whitney, 
Monsanto Chemical Company, St. Louis, 
They took office the last day 
the conference. Mr, Whitney was technical 
program for the Kansas City meeting. 


Tank Car Coating Data 
Discussed T-3E 


Additional data are being collected 
for additions work already completed 
three objectives T-3E Trans- 
portation. Work already done and the 
necessary additions were discussed 
March Kansas City meeting 
the committee attended 15. 
Robert Spraul, General American Trans- 
portation Corp., East Chicago, Ind., 

Expanded information greater de- 
tail with particular reference alloy 
compositions, coating thickness and 
average life added data al- 
ready collected field experience with 
protective coatings and construction ma- 
terials used tank cars. suggested 
procedure for preparing the interiors 
tank cars for lining has been compiled, 
but the committee decided include 
additional information and requirements 
concerning tests completed coatings. 


preliminary draft tank car 
cleaning chart has been prepared for 
consideration during the coming year. 


Two Reports Are Made 
Asphalt Type Coatings 


Reports from two subcommittees 
T-6L-1 Asphalt-Type Pipe Coat- 
ings—Pacific Coast Region 
sented meeting the committee 
March Kansas City. Nineteen 
members, with Schmidt, Califor- 
Research Corp., Richmond, 
chairman presiding, heard recommenda- 
tions subcommittee concerning the 
Asphalt Institute’s specifications as- 
coatings, After discussion was 
agreed the committee will prepare 
composite agreements and disagree- 
Ments with these specifications 
attempt resolve the differences. 

Subcommittee reported progress 
Porting and evaluating the perform- 
ance asphalt-type coatings. After 
discussion form procedure 
made industry for reports 
was agreed on. 


REPORT TENTH ANNUAL CONFERENCE AND EXHIBITION 


Coating Conductance 
Interim Report Readied 


Immediate minor correction re- 
vised draft interim report T-2D 
Standardization Procedures for 
Measuring Pipe Coating Conductance 
and its presentation for publication have 
been decided on. This decision was 
reached Kansas City March 
meeting committee members with 
Huddleston, Huddleston Engi- 
neering Co., Bartlesville, Okla. 

Mr. Huddleston was reelected chair- 
man and Heverly, Kansas City, was 
named 


Houston, for information publications. 


se 


ano 


Reports Are Given 
Neoprene Jacket Tests 


Results tests neoprene jackets 
over lead cables were presented the 
March meeting T-4B-5 Non- 
Metallic Sheaths and Coatings Kan- 
sas City. George Hunt, Simplex 
Wire Cable Co., Cambridge, Mass., 
chairman, presided. 

Tests during the past year, was re- 
ported, have shown that neoprene jack- 
ets over lead failed two three 
months volts negative the 
lead. Further investigations interme- 
diate voltages are continue. 

Clayton Memphis Light, 
Gas Water will send results 
voltage tests protective tapes. 


Quality spectrographically analyzed 


des. 


Fast Service anodes. 

Custom manufacturing for special 
problems. 

Consulting and engineering 


service. 


save money when you depend 
AN-SPEC anode specialists our 
only business cathodic portection 
and our goal better and faster 
service. Our specialized ability avail- 
able help you solve all your 
cathodic protection problems. 


Pipeline Supply Company Crose Pipeline Equipment Company Ltd. Supply 
2230 Magnolia Wilson Avenue 11102 Jasper 912 West 


Alabama New Jersey 
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Interim Report Pipe Type Cables Due Soon 
Survey Technical Group T-4B-4 


Recommendations Drafted 
Aluminum Preparation 


draft proposed series rec- 
ommendations for surface preparation 
aluminum prior application coatings 
has been prepared. The draft will 
circulated among members NACE 
Technical Committee T-6G for criticism. 
revised draft will prepared, probably 
for consideration the 1955 NACE 
Eleventh Annual Conference held 
Chicago. approved there will 
forwarded report the committee 
for approval and publication. 

The committee, its meeting March 
Kansas City, also planned task 
force prepare specifications for surface 
preparation magnesium. Persons in- 
terested the subject are invited write 
the committee chairman for more in- 
formation. 


Emphasis Needed 
Proper Application 
Coating Belief 


More emphasis proper application 
needed get the best results from 
protective coatings, was decided 
meeting T-6E Kansas City March 
16. Jack Barrett, Stanolind Oil and 
Gas Co., Tulsa Robertson, Phil- 
lips Petroleum Co., respectively out- 
going and incoming chairmen presided. 
There were present members and 
visitors. 

Data received the tank coating 
questionnaire were presented tabu- 
lated summary. 

Discussion the future aims the 
committee developed the following pos- 
sible avenues inquiry: 
tion code for coatings application. 
Minimum equipment requirements for 
coating applications. guide for coat- 
ing inspectors and suggested mainte- 
nance practice get most out coat- 
ings longest least cost. 


Inhibitors Approved 


list classes inhibitors com- 
piled members T-3A Corrosion 
Inhibitors has been approved and will 
submitted for publication. This de- 
cision was reached the committee’s 
March meeting Kansas City at- 
tended members, with Wise, 
National Aluminate Co., Chicago, chair- 
man, presiding. 

subcommittee was named rec- 
ommend the basis organizing task 
groups. 

Messrs. Wise and Wasco, The 
Dow Chemical Co., Midland, Mich. were 
reelected chairman and vice-chairman. 


interim report will prepared 
for early publication T-4B-4 Pro- 
tection Pipe Type Cables. This de- 
cision was reached meeting 
committee members Kansas March 
15. Frank Kahn, Philadelphia Electric 
Company, presided. The committee has 
compiled 60-page volume detailed 
replies and summaries deplies 
questionnaire circulated earlier. The 
summaries are used the interim 
report. 

Participants the questionnaire will 
encouraged exchange information, 
with copies the committee chairman. 
example the value this activity 
was the reading letter and reply 
the subject gaps for isolating the 
pipe from ground. lively discussion 
the use and types these gaps and 
the safety hazards inherent followed. 


Western Kansas Well 
Corrosion Revealed 


Detailed reports corrosion wells 
Western Kansas were given members 
T-1D its meeting Kansas City 
March 17. Brief reports committee- 
men results obtained inhibitor in- 
jection programs their respective 
companies were also given. The com- 
mittee, Sour Oil Well Corrosion, also 
discussed committee-wide investiga- 
tion factors involved pump corro- 
sion. 

Caldwell, Humble Oil Refin- 
ing Co., Houston, presided and were 
present. 


T-4C Group Meets 


Results the information summary 
from the committee’s questionnaire were 
T-4C Stray Railway: Current Electro- 
lysis during the NACE Conference 
Kansas City. distribution the final 
form these results was made mem- 
bers the meeting presided over 
Fletcher, Illinois Bell Telephone 
Co., Chicago. There were present. 


New Officers Preside 
Permian Session 


New officers the Permian Basin 
Section presiding over their first Sec- 
tion meeting pledged their efforts 
toward making their Section bigger 
and better one. For the technical pro- 
gram, John Watts, Humble Pipeline 
Co., Midland, Tex., spoke “Internal 
Plastic Coatings Pipelines Place.” 
Many expressed the opinion that Mr. 
Watts presented exceptionally good 
paper. was kept the rostrum for 
about hour answering questions. 
Among the persons attending were 
the following guests: Crouse, and 
Miller, Continental Oil Co., Ft. 
Worth, Tex.; and Arno Anders, Con- 
tinental Oil Co., Midland, Tex. 


Uhlig Addresses 
Meeting Detroit 


joint meeting Feb, 25, with the 
Electrochemical Society, 
the Detroit Section, the National As. 
sociation Engineers heard 
trochemical Process.” 

Dr. Uhlig, long prominent the 
corrosion investigative research, coy. 
ered briefly: pitting, dezincification, 
tergranular corrosion, corrosion 
and types corrosion cells. 
discussed various corrosion 
methods such cladding metals, 
ings, cathodic protection, alloying, 
purification, peening and other 
systems. used slides illustrate 
talk, The 175 persons avidly questioned 
their prominent speaker. Section officers 
did not schedule March meeting, 

For the April meeting, Section 
members and guests will hear another 
widely known expert corrosion 
Frank LaQue, The International 
Co. will speak “The Impact Cor. 
rosion Everyday: Life.” meet. 
ing will held the So. 
ciety Detroit banquet hall. will 
joint meeting with the Engineering 
Society Detroit and 
between 500 and 700 persons ex- 
pected. Mr. LaQue will supplement his 
talk with illustrations, displays and 
exhibits. 


Plastic Tapes Topic 
St. Louis April Meeting 


“Plastic Tapes Corrosion Control 
Coatings,” Howard Segool, The 
Kendall Co., Chicago, will the 
technical subject for the meet- 
ing the Greater St. Louis 
The May Section meeting will hear 
Weisert, Haynes Stellite Co, 
Kokomo, Ind. speak “High Alloy 
Corrosion Resistant Materials.” 

Members and guests attending the 
March meeting heard Sol Gleser 
the Upper Mississippi Valley 
sion the Corps Engineers talk 
“Modern Paints are Engineering Mate- 
rials.” From background years 
service with the Corps Engineers, 
Mr. Gleser spoke the history and de- 
velopment standard paint coatings 
the Corps Engineers. placed 
ticular emphasis the use 
paints and phenolic 
resinous paints for the protection 
underwater surfaces locks, dams, and 
the like. 


Vancouver Section Meets 


“Considerations Design and 
tion Materials Avoid 
was the technical subject scheduled for 
the March meeting the 
national Nickel Co. Canada, Ltd. the 
speaker. Mr. Law the Re- 
gional Director The National 
ation Corrosion Engineers. 
ments were made hold 
ing with the Chemical 
vision, Chemical Institute Canada 
Vancouver 
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CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Central Research Laboratories, Inc., Red 
Wing, Minnesota, High 
Temperature X-ray Diffraction Powder 
Camera Model HC-101 designed for 
general purpose investigations sub- 
stances controlled elevated tempera- 
tures 1000 degrees The movable 
flm carricr allows five diffraction 
patterns made the same film. 
Coiled furnace heating elements 
are 


Grit-Like Material anchored neoprene 
bonded concrete, wood metal floors 
gives surface highly resist- 
ant spillage from acids, alka- 
lies, salt solutions and solvents tem- 
peratures 220 degrees Pennsyl- 
vania Manufacturing Co., 1000 
Widener Philadelphia calls the 
material Neofloor. Primer and coating 
are liquids. 


Heil Process Equipment Corp., 12901 
Elmwood Ave., Cleveland 11, pro- 
ducing new lines corrosion resist- 
ant One, with capaci- 
ties from 300 7000 cmf for simple 
mildly corrosive conditions 
while the other, rated from 750 54,- 
000 cmf, for more severe service. 
Smaller units are coated with phenolics, 
vinyls rubber and the larger units 
with natural synthetic rubbers. 

Liquid Fuel type atomic reactor 
100 capacity has been designed for 
construction anywhere the United 
States The Babcock Wilcox Co. 
uses demineralized light water cool- 
ant and concentrated uranyl sulfate 
fuel. Cost said much lower than 
any previous comparative reactor. 

Cemented Carbide pieces heavy 
4000 pounds can produced new 
220-ton hot press installed recently 
the Carboloy Dept., General Electric 
Company. 


Shell Chemical Corporation’s epoxy 
resin plant recently brought stream 
Houston will triple the company’s 
supply epon resins. The company 
opened simultaneously 
plant, making the company independent 
outside suppliers for this component 
the 

Hamer and 12-inch balanced-type 
plug valves ASA and 
classes are being made Hamer Oil 
Tool Co., 2919 Gardenia Long 
Beach, Cal. The gland-packed valves 


are intended for high and 
perature service. 


& 
Okonite-Callender Cable Co., Inc., 
wholly-owned subsidiary the Okonite 
Passaic, J., has been merged with 
the parent company. 

e 
Non-Magnetic, spark-resistant and cor- 
resistant one-ton chain hoists are 
being made Ampco Metal, Inc. 
With exception few non-metallic 
Parts and Monel ball bearings the Unit 
made Ampco special copper-base 


are designed for use 
areas and where corrosion 
Possible liquids fumes. 


Heat Exchangers handle corrosives 
with tubes fabricated tantalum, Kar- 
bate, stainless steel, nickel and black 


iron are manufactured Carl Buck 
Assoc., Box 267, Essex Falls, 


Pont Products for Industrial Radiog- 
raphy, giving exposure and processing 
data for the company’s industrial films 
guide for X-raying such metals 
steel, magnesium and aluminum. The 
28-page, 3-color booklet available from 
Pont Photo Products Dept., Wil- 
mington 98, Del. 


Fiberglas Products for Papermaking, 
booklet available from Owens- 
Corning Fiberglas Corp., East 56th 
New York 22, Y., unveils re- 
search dating 1937 the use 
Fiberglass papers for filtering airborne 
radioactive dusts particles from cor- 
rosive liquids. 
e 


Empire Steel Castings, Inc., Reading, 
Pa., has issued Bulletin 253-LA relating 
the company’s Isocast carbon and low 
alloy castings ASTM, Federal, Navy, 
AISI and SAE specifications. 

e 


Toranil, sugar-free calcium lignosul- 
fate, virtually non-hygroscopic, avail- 
being used dispersant wetting agent, 
adhesives, remoistenable tapes, resin 
extenders, emulsifiers and otherwise. 
Lake States Yeast Corp., Rhinelander, 
the producer. 


Heavy Wall extruded Saran tubing, size 
lengths manufactured Pyramid 
Plastics, Inc., 554 Polk St., Chicago 

e 


Allegheny Metal stainless steel for use 
the paper industry described 
booklet “Allegheny Metal the Paper 
Industry” available from Advertising 
Dept., Allegheny Ludlum Steel Corp., 
2020 Oliver Bldg., Pittsburgh 22, Pa. 


Kel-F Welded Membrane, 4-page bro- 
chure describing the technique lining 
tanks with sandwich consisting 
Kel-F bag inside vinyl bag, with 
third vinyl bag inside the Kel-F bag 
available from, United States Stoneware 
Co., Akron, Ohio. The Kel-F bag 
made outside the tank with outlets 
built in. Seams are electronically welded. 
The three-layer bag inserted and then 
oversheathed with acid-brick 
ment. Factory field installation 
possible. 


Polyethylene pellets will produced 
plant built soon Koppers 
Company’s Chemical Division. Several 
plant sites are under consideration. 

& 


Alloy GR40A (ASTM designation), 
now accepted for use unfired pressure 
vessels the Boiler Code Committee 
ASME. The aluminum alloy has higher 
mechanical properties than those pre- 
viously used for welded pressure vessels. 
superior the others for high 
temperature operations. 


Solubility Factor Metal Phosphate 
Pre-Treatments, Max Kronstein, 
Philip Hixon and Jack Granowitz, 
the College Engineering, New York 
University, University Heights, New 
York, has been reprinted and avail- 
able for cents copy from the 
college’s Office Information Services. 
appeared originally Paint and 
Varnish Production, Vol. 43, 
(1953) Dec. 
T-Film, Teflon-base thread sealing 
compound made Eco Engineering 
Co., Chemical Products Div., New 
York Ave., Newark, J., can sup- 
plied now with added pigments such 
graphite, molybdenum sulfide, lead 
copper. The compound, while giving 
proper seal, permits joints 
broken when necessary without galling 
sheared threads. 
e 


Fluoroflex-T hose and pipe, products 
Resistoflex Corp., Belleville, J., made 
from Teflon are now available. Pilot 
plant production hose for jet engine 
lubrication uses now under way. 


Binks Manufacturing Co., 3122 Carroll 
Ave., Chicago 12, Ill., holding spray 
painting schools during the weeks 
May 3-7 and June 7-11. There 
tuition but students pay all transporta- 
tion and other expenses. Applications 
should made once. 

Chemi-Spot, kit permitting identifica- 
tion more than the commonly 
used metals and alloys available from 
Wescott Laboratories, Elizabethtown, 
The 12-pound kit equipped with 
all necessary materials except con- 
centrated acids. 


Aluminum the Skyline, 28-minute 
16-mm sound and color motion picture 
showing the 30-story Alcoa building 
Pittsburgh available for showing 
application Alcoa Motion Picture 
Dept., 722 Alcoa Bldg., Pittsburgh 19, 
Pennsylvania. 


Comparative Evaluation the Per- 
formance Certain Protective Coating 
Systems Severe Hydrochloric Acid 
Atmosphere, report tests conducted 
for Gates Engineering Co., Wilmington, 
Del., Kenneth Tator Associates 
shows the results exposures various 
synthetic resin, coal tar and other coat- 
ings illustrations. The test panels, in- 
cluding welded projections, illustrate the 
condition the coatings exposures 
ranging from weeks. 


Rise Water from steel pickling opera- 
tion being discharged into waste 
bed from 3-inch Tenite butyrate pipe- 
line 2400 feet long. The water pumped 
165 foot head pressure. Busada Manu- 
facturing Corp., Maspeth, Y., ex- 
truded the pipe. 


Porcelain Coated smokestack has 
been erected serve the Crippled 
Children’s Hospital New Orleans 
Seaporcel Metals, Inc. 


(Continued Page 28) 


h, coy- q 
A 


CORROSION 


CLEANING, COATING, WRAPPING RECONDITIONING 


HOT DOPE 
Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


Saw some place recently where 
one those Oil writers said: 
EVERY- 
BODY’S BUSINESS.” With this, 
surely agree. We’re not talking 
about just the side was adding 
talking about the human 
side—how much benefit that gas 
pipelining has brought all 
us. Reckon there’s whole new 
generation growing that will never 
know what chop kindlin’ 
and tote wood stove 
fireplace. just light 
match—turn the gas—and there 
she glows—thanks good pipe- 
lining—and progress. Another in- 
teresting thing recently noted 
the amount chemical pipelining. 
Folks would surprised how 
much butadiene, styrene, chlorene, 
propylene, etc. pipelines carry un- 
der the Texas Gulf Coast. Yes, 
pipelining big business and 
are happy part and offer 
our facilities everyone who needs 
coating, wrapping and recondition- 
ing service for pipe. been 
years and have the best 
men the business handle it. 


HOUSTON, TEXAS 
7566 


NEW PRODUCTS 


(Continued From Page 27) 


Atlas Mineral Products Co., Mertztown, 
Pa., has published and will distribute 
request 50-page booklet describing 
protective coatings generic basis. 
Two courses for corrosion engineers 
will given the company, one 
April and the other September 
stress selection, design, testing and ap- 
plication plastic materials for con- 
struction. 


Bulletin No. 56, reprint issued 
Buffalo Electro-Chemical Co., Inc., de- 
scribes new series plasticizers, 
epoxy fatty acid esters. The bulletin 
summation results laboratory 
studies which prove that epoxy fatty 
acid esters can derived from abundant 
cheap fatty raw materials. Polyvinyl 
chlorides formulated with these esters 
possess outstanding heat and light stabil- 
ity even the absence added con- 
ventional stabilizer, the company claims. 


Stability Hydrogen Peroxide con- 
centrations above percent weight 
described Bulletin No. 55, reprint, 
now available from Buffalo Electro- 
Chemical Co., Inc. method de- 
termining stability said superior 
the elevated-temperature and room- 
temperature standing test described. 
e 


Sonogen, Model 500 Ultrasonic-Power 
ments, Inc., 430 Fairfield Ave., Stamford, 
Conn., designed primarily speed 
cleaning and degreasing small parts 
and metal objects. The radiofrequency 
output 500 watts 450,000 cycles 
per second. use the vibrations are 
transmitted cleaning fluids which 
parts cleaned are immersed. The 
device also can used emulsification, 
dispersion and accelerating chemical 
reactions. 


Problems Corrosion and neutron dam- 
age are yet solved The Bab- 
cock Wilcox Company’s Atomic 
Energy Division designing reactor 
for proposed atomic powered loco- 
motive. 

Metallizing Engineering Co., Inc., 
building new 65,000-square-foot plant 
Westbury, Long Island. 


Ace Durador, steel reinforced plywood 
door covered with tough hide soft 
hubber recommended for use plants 
where corrosives are present Ameri- 
can Hard Rubber Co., Worth St., 
New York 13, 

e 


New Dry-Charge storage battery 
manufactured Gould-National Bat- 
teries, Inc., may kept dry storage 
for long periods without deterioration 
and quickly readied for use after 
filling with the usual acid solution. 
will eliminate the need for charging 
facilities many instances. 


“S” Monel’s engineering properties are 
described booklet that has been 
issued the Development and Research 
Div. The International Nickel Co., 
Copies are available from the company’s 
Technical Service Section. 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


PERSONALS 


Harry McClure has been 
president Carbide and Carbon 
cals Company, Division Union 
bide and Carbon Corp. 


Robert Huntoon has been appointed 
associate director physics the Na. 
tional Bureau Standards. 


Richard DeMott, president 
Industries, Inc.; James Myers, 
dent Clevite Corp., Cleveland and 
Ralph Cordiner, president 
Electric Company received the Stevens 
Honor Award Medallion 84th 
annual dinner the 
Technology Alumni Association, 


McNeill, Jr., has been 
director American Smelting and 
fining Co. 
6 
Wilson, Jr., sales representative 
Babcock and Wilcox Tubular Products 
Div., died unexpectedly February 24, 


Drastrup has been execu- 

tive vice-president Byers 

Company. 

Warren Lothrop has been 


James Smith has been transferred from 
Lithcote Corporation’s New York office 
its Norwalk, Conn., plant chemical 

Harold Templeton has been named 
chief metallurgist, Ray Partridge 
now service manager and Roy Daub 
chief planning engineer for Lebanon 
Steel Foundry, Lebanon, Pa. 


John Fleming has been prod- 
uct planning manager The Bristol 
Company, Waterbury, Conn. 


Raymond Seymour has been named 
president the Atlas Mineral Products 
Company. joined the firm chief 
chemist 1939, 

e 


Robert Johnson has joined the Pitts- 
burgh Technical Section The Inter- 
national Nickel Company’s Development 
and Research Division. 

e 
Stanley Benner has joined the Cera- 
mic Coating Dept., Chemical 
Division, General Ceramics and Steatite 
Corp., Keasbey, 


Kittle, superintendent Shell 
Chemical Corp., Houston plant, has be- 
come manager the company’s 
facturing operations department, New 
York City. Glenn Purcell has been trans- 
ferred from the Dominguez, Cal., plant 
become manager the Houston 
plant, replacing Downey, recently 
manufacturing. 


Littleton Barkley, 51, sales 
manager, West Coast Div., 
Mateo, Calif. Twenty-seven 
Mr. Barkley joined the Rub- 
ber Mfg. Co., Passaic, J., the 
Manhattan Rubber Div 
Manhattan, Inc. 
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1.1 Miscellaneous 


CORROSION ABSTRACTS 


Outstanding Dates the History 
the Prevention Corrosion 1935. 
Werkstoffe 
14-19 (1953) Jan. 

Indicates development conception 
prevention from Roman 
times 1935. Does not claim 
complete, but rescues much from obliv- 
the same time, shows that 
many ideas presented being new have 
already been 


1.2 Importance 


What Corrosion Cost Canada. Cana- 
dian Metals, 16, No. (1953) June. 

Conservative estimates place cost 
corrosion Canada $300,000,000 an- 
nually. Many factors are left out where 
figures were not available, actual cost 
would well above the figure given. 
Details given cost corrosion pro- 
tection and wear domestic appliances 
and internal combustion engines. 
shown.—INCO 


Laboratory Methods and Tests 
2.4 Instrumentation 
2.6 and Cleaning 


CHARACTERISTIC CORROSION 


3.3 Biological Effects 
3.4 Chemical Effects 
3.5 Physical and Mechanical 


1.3 Reviews 


1.3, 5.4.5, 5.4.7 
Recent Developments the Field 
Organic Protective Coatings. Fin- 
ishing (Brit.), No. 55, 426- 435 (1953). 
review materials and techniques 


wn 


PREVENTIVE MEASURES 


5.3 Metallic Coatings 


5.4 Non-Metallic Coatings and CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Neither NACE nor the sources listed below furnish reprint copies. 


5.9 Treatment 


AER—Aeronautical Engineering Review, 
of Aeronautical Sciences, 
St., New York 21, 

ALL—The Abstract Bulletin, Aluminum Laborato- 
ries, Ltd. Box 84, Kingston, Ontario. 

AWWA—Journal, American Water Works Associ- 
ation, Amer. Water Works Asoc., 521 Fifth 
Ave., New York 17, N. Y. 

BL—Current Technical ‘Literature, ‘+ Telephone 
Laboratories, Inc., Murray Hill, i, 

BTR—Battelle Technical Review, 
505 King Ave., Columbus 


Ohio. 
BNF—Bulletin; 


Inc, 2 East 64th 


MATERIALS CONSTRUCTION 


6.2 Ferrous Metals and Alloys 


6.3 Non-ferrous Metals and 
Alloys—Heavy 


6.4 Non-ferrous Metals and 


q 
7 
7 


6.6 Non-Metallic Materials 
6.7 Duplex Materials 


British Non-Ferrous Metals Re- 
search Association. 81-91 Euston St., London 


Eng 
CALCO—Calco Chemical Division, American Cy- 
anamid Corp. Bound Brook, New Jersey. 
CE—Chemical Engineering, McGraw Hill egy 
330 W. 42nd St., New York 18, 
CEC—Consolidated Edison Co, of New York, Ba 
Irving Place, New York New York. 
EL—Electroplating. 83/85 Udney Park Road, 
Teddington, Middlesex, England. 
World, McGraw-Hill 
Co. 330 W. 42nd $t., New York 18, 
GPC—General Petroleum Corp. of California. Yisas 
East 37th St., Los Angeles 11, Calif. 
11M—Transactions, i i 
, 23-B, Notaji Subhas Road, 
Box 737, Calcutta, India. 
INCO—The International Nickel Co., Inc. 67 Wall 
Street, New York k. 
I1P—Institute of Petroleum. 26 Portland Place, 
London W#1, England, 
JSPS—Japan Society for the Promotion of Science, 
Hayata Shigeno, 
of Preventing Corrosion, 
Government Chemical i 
i 1-Chrome Nakameguro, Meguro- 
ku, Tokyo, Japan. 


Engines, Bearings, and 


Valves, Pipes and Meters 


7.3 Pumps, Compressors, Propellers, 
and 


Heat Exchangers 
Electrical Telephone and 


Wires and Cables 
(Non-Electrical) 


EW—Electrical 


PHOTOPRINTS and/or 
MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 


May Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 

CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 

NEW YORK PUBLIC LIBRARY, New 
York City. 


LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 
Washington, 


JOHN CRERAR LIBRARY 
East Randolph St., 
Chicago Ill. 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should accompany request. 
The National Association Corrosion 
Engineers offers warranty any 
nature concerning these sources, and 
publishes the names for information 
only, 
NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


MA—Metallurgical Abstracts, Institute of Met- 


als, London, England. 4 Grosvenor Gardens, 
London SW 1, England. 


Mi—Metallurgia Italian, Associazone Italiana di 


Metallurgia. Via S. Paola, 10, Milano, Italia. 


MR—Metals Review, American Society of Metals. 


7301 Euclid Ave., Cleveland 3, Ohio 


NALCO—National Aluminate Corp. 6216 West 


66th Place, Chicago 38, Illinois. 


NBS—National Bureau of Standards. Supt. of 


Documents, U. S. Gov't Printing Office, 
Washington 25, 


NSA—Nuclear Science Abstracts. United States 


Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn, 


PDA—Prevention Deterioration Abstracts. Na- 


tional Research Council, 2101 Constitution 
Ave., Washington 25, D. C, 


RA—Refrigeration Abstracts, American Society 


of Refrigeration Engineers. 40 West 40th St., 
New York 18, N. 


RM—Revue de itive Paris, France, 5 Cite 


Pigalle, Paris (9e), France. 


Current Literature Relating the 


Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London, Walde- 
grave Rd., Teddington, Middlesex, 


Und Eisen, Verlag Stahleisen, H., 


Dusseldorf, August-Thysen Str. 1. Posts- 
check Koln 4110, (22a) Dusseldorf, Germany. 


TIME—Transactions of Institute of Marine Engi- 


neers, 85 The Minories, London EC 3, Eng- 
land. 


Oil Products, 310 South Michi- 


gan Ave., Chicago, Illinois. 


ZDA—Zinc Development Association. Lincoln 


House, Turl Street, Oxford, England. 
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which have more recently become avail- 
able. The former include alkyd and sili- 
cone resins, urea formaldehyde and 
melamine combinations, well coat- 
ings the vinyl, neoprene chlorin- 
ated rubber type. New methods ap- 
plication include hot-spray painting, the 
use super-heated steam, controlled 
withdrawal dipping and electrostatic and 
roller coating methods.—EL. 6122 


Directories Material 


1.5, 1.6 

Metallurgy. Ed. 65. (In 
Book, 372 pp., 1953. Dunod, 
Rue Bonaparte, Paris France. 


Condensed pocketbook metallurgi- 
cal information covers some metals, 
briefly giving their properties, basic 
qualities, and metallurgical characteris- 
tics. Separate sections are devoted 
metal corrosion, heat treatment and test- 
ing. Data tables and common formulas 
are 6273 


1.5, 3.5.9, 6.2.5 

Design Considerations for Heat and 
Corrosion-Resistant Castings. 
Alloy Casting Inst. Machine 
Design, 24, No. 148-154 (1952) Sept. 

Cast high alloys available stand- 
ardized range compositions for wide 
application heat and corrosion resist- 
ant service. These alloys are discussed 
relation their characteristics, prop- 
erties and applications. The heat-resist- 
ant cast alloys are divided into three 
groups: Straight chromium (Types 
and HD), iron-chromium-nickel (Types 
HE, HF, HH, HI, and HL), iron- 
nickel-chromium (Types HT, HU, 
and HX). Corrosion-resistant cast alloys 
are divided into three groups: straight 
chromium (Types CA, and CC), 
iron-chromium-nickel (Types CE, CF, 
CG, CH, CK) 
mium (Types CM, and CT). Nomi- 
nal compositions both ACI and ASTM 
types are given. 5879 


1.5, 3.5.9, 8.4.3, 8.8.1, 3.7.2 

High Temperature Service. 
AND Chem. Eng., 60, 
(1953) Feb. 

Comprehensive survey aid se- 
lecting materials and designing equip- 
ment for high-temperature service 
petroleum and chemical plants, Includes 
influence alloying elements and me- 
chanical properties metals used.— 
MR. 6220 


1.5, 8.8.1, 5.4.5 

Protective 15th Materials 
Construction Report. Ken- 
neth Tator Associates. Chem. Eng., 59, 
No. 12, 143-190 (1952) Dec. 

Report includes how protective coat- 
ings fight corrosion, sound painting pro- 
gram can slash costs, organic materials 
vs. corrosion, each basic type has its 
own appeal, from material selected 
job inspection, your guide chemical 
resistance, directory trade names and 
producers and materials construction. 
Formulations suitable for chemical plant 
maintenance fall into relatively few 
resin types: Natural rubber, synthetic 
rubber, neoprene, phenolics, furanes, 
epoxy, resins, oleo-resinous materials, 
vinyls, vinylidene chloride copolymers, 
chlorinated rubbers, styrene-butadiene 
resins, polyethylene, greases and waxes 
and bitumens. The table giving corro- 
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sion resistant materials construction 
includes the manufacturer, description 
the material and the most important 
applications metals and alloys (many 
containing nickel), cement, ceramics, 
plastics, refractories and rubber, Graphs. 


—INCO. 5883 


1.6 Books 


1.6 

Engineer’s Approach Corrosion. 
Tricc. Book, 133 pp., 1952. Sir 
Isaac Pitman and Sons Ltd., 

The subject chosen the author de- 
serves accurate treatment small book 
this character for wide circulation and 
one must admire the temerity writer 
who tackles the problem corrosion. 
Had been member all the cor- 
rosion committees and sub-committees 
which have studied the various aspects 
the nature and prevention the in- 
numerable varieties corrosion, would 
perhaps have been lost the forest 
facts. 

The reader will not find the book 
date and would, for example, have 
been more helpful refer the 1948, 
third edition, instead the 1939, second 
edition, book mentioned the bibli- 
ography. The inaccuracies regarding alloys 
will annoy metallurgists. 

The reference information 
marine-boiler corrosion could made 
practical value stressing the revolu- 
tion brought about the practice 
marine-boiler water-treatment according 
Similar reduction the in- 
ternal corrosion land boilers 
gained adherence similar code. 
Engineers must taught that smoke 
abatement and reduction the sulfur 
content the atmosphere can save their 
products much the same way water 
treatment saves boilers from corrosion. 

reference made the 
bibliography certain books and papers, 
pity that the practical engineer has 
not been directed specialist 
periodicals such CORROSION and 
others which are referred many 
corrosion abstracts seen the 
JOURNALS the Iron and Steel Insti- 
tute and the Institute Metals. The 
engineer who seeks deeper into 
problems corrosion should study those 
abstracts bring date the eight 
chapters this book, for there are many 
varieties engineers and the corrosion 
problems they meet are equally varied 
under the influences temperature, at- 
mosphere, abrasion, erosion and conden- 
sation. 


The book will serve good purpose 
leads readers the BISRA Corro- 


sion Committees’ researches, the 
BNFMRA’s reports, the discussions 
the Society Chemical Industry “Cor- 
rosion Group” and the day-by-day 
prevention corrosion practical engi- 

corrosion under special conditions, effect, 
prevention, preparation for corrosion 
proofing, permanent and temporary 
5858 


Corrosion and Temporary Protectives. 
Shell-Mex and Ltd. Brochure, 
1952, pp. Shell-Mex House, Strand, 
London, 

booklet intended primarily for engi- 
neers and others concerned with the 
practical prevention corrosion. Part 


consists excellent brief elementar 
survey the mechanism 
chemical attack. Part gives 
petroleum-base temporary 
coatings and their selection 
tions and removal, with some notes 
the Shell “Ensis” 


5980 


1.6, 5.8.2 

Soluble Silicates. Their Properties 
Uses. Vol. Technology. James Vat. 
Book, 1952, 669 pp. Reinhold Publis 
Corp., New York. 


Describes film-forming properties 
silicates and their use all manner 
industrial materials jp. 
cluding adhesives, laminates, sizing, fire 
protection, cements, plastics, Use 
soluble silicates form gels and 
their properties catalysts, 
agents and stabilising materials are coy. 
ered detail. Emphasis placed upon 
principles and properties, than 
upon their degree 
cance.—BTR, 5981 


1.6, 5.9.1, 5.3.4 

Chemical and Electroplated Finishes 
the Protective Treatment Metals, 
Ed. Book, 1952, 479 
Chapman and Hall, Ltd., St, 
London. 


Modern industrial finishing processes, 
together with chemical physical 
principles involved. This 
tains some revision together with sub- 
stantial additions. The opening chapter 
corrosion. Remainder the book deals 
with industrial processes, giving brief 
scientific explanation, the processes proper, 
plant requirements, process control 
and testing. New material 
descaling, polishing methods and com- 
positions, emulsion cleaning, chemical 
finishes and coloring, plating machines, 
electrodeposition, testing methods etc. 
—MR. 5882 


hing 


1.7 Organized Studies 
Corrosion 


Corrosion Committee Adds Gulf Coast 
and Southwest Test Sites. Bull, 
No. 190, 34-35, 1953, May 


Cooperative efforts 148 companies 
have resulted ASTM Advisory Com- 
mittee Corrosion exceeding its 
000 goal set 1949. Expenses the 
program date have totalled $30,000, 
indicating average expenditure less 
than $8000 per year, and this basis 
the $103,650 received should last 
than the original 10-year period. The 
new test sites have been set the 
Canal Zone, Kure Beach, Point 
Reyes, California; New York, 
East Chicago, Ind.; Columbus, Ohio and 
State College, Pa. Committee B-7 
Light Metals and Alloys has exposed 
more than 1500 aluminum 
nesium specimens the form 
plate and tension specimens 
Kure Beach and State 
ther plans call for similar 
specimens Point Reyes 
6231 


and fur- 


Corrosion and Marine 
ments, vernis, 29, No. 115-21 (1953). 
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Pioneer Cathodic Protection, HARCO equipped MATERIAL AND SUPPLIES available from HARCO in- 
satisfy any and all requirements clude the famous HARCO air-cooled and totally oil- 
underground pipelines from the menace corrosion. immersed rectifiers, built specific job needs 


for every factor affecting your underground piping. 
Services include all necessary testing, drawings, mate- well Connections for cathodic protection 


nance. 
installations, well maintenance per sulphate electrodes 


INSTALLATION CONTRACTING completed cus- and other supplies necessary for cathodic 
tomers specifications and supervised experi- installations. 

enced HARCO personnel. installation contract can Write today for catalog 
cover much little the total job required. call MOntrose 2-2080 
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Francis Boeuf and the Foundation 
the Centre Recherches d’Etudes 
Oceanographiques and other ancillary 
similar laboratories and work 
marine fouling and corrosion carried 


1.7.1, 2.2.2, 6.4.1 

Atmospheric Exposure Light Met- 
als. Apam. Am. Soc. Testing Ma- 
terials, Preprint No. 13s, 1953, pp. 

account the beginning some 
tests covering aluminum alloys and 
magnesium alloys, wrought and cast, 
supplement the earlier work the 
society. Specimens include some riveted 
and welded. One industrial, one rural 
and three sea-coast sites. Effect ex- 
posure will assessed mechanical 
tests. Not all the specimens have yet 
been placed location but ultimately 
data collected will reported 
ASTM Committee B-7 
number photographs are shown 
specimens after six months’ one year’s 
exposure.—BNF. 6281 


New Corrosion Testing Service. 
Chem. Eng., 60, No. 138-139 (1953) 
June. 

Kenneth Tator Associates, Coraopolis, 
Pa., announces the establishment 
custom corrosion testing service for in- 
dustrial environments. Selected indus- 
trial exposures, under rigorous control, 
are made available manufacturers 
industrial coatings and other corrosion 
mitigating methods for objective testing 
their 6244 


TESTING 


2.1 General 


Graphical Multiple Correlation Cor- 
No. 203-208 (1953) June. 

The evaluation corrosion data 
statistical methods often desirable 
order obtain maximum useful in- 
formation from the data. This discus- 
sion concerned with graphical 
method for multiple correlation analy- 
sis involving several variables, The 
graphical procedure easier use than 
mathematical procedures. Also, pro- 
vides visual evidence the relationship 
between variables the work 
gresses. The method not limited 
simple linear functions. 

For the purpose illustration, weight 
loss data from atmospheric exposure 
low alloy steels are studied. The 
method described step step and 
the effect concentration 
manganese, phosphorus and silicon 
weight loss shown. The final results 
the graphical analysis are compared 
with mathematical analysis the 
same data. 


2.2 Location Tests 


2.2.1, 8.4.3 

These Tools Ferret Out Corrosion. 
Pressure Controls, Inc. Oil Gas J., 51, 
No. 16, 114+ (1952) Aug. 25. 

Most common practices for determin- 
ing the presence corrosion are 
coupon tests, surface 
water samples, carbon dioxide, visual 
inspection and internal caliper surveys. 
The best method any given well 
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any particular time the use the 
internal caliper. The instrument de- 
scribed and the charts representing the 
condition the tubing are interpreted. 
effort insure maximum life 
subsurface equipment 18-8 stainless, 
Monel, Monel and 416 heat-treated 
stainless are being 5878 


Outdoor Exposure Testing Racks 
and Test Fences. Bell 
Telephone Lab. Paper before ASTM, 
Symp. Conditioning and Weathering, 
55th Ann. Mtg., Y., June 24, 1952. 
Am. Soc. Testing Materials, Special 
Technical Publication No. 133, 87-90, 
1953. 

Influence and interrelation loca- 
tion, angle and direction exposure, 
the boldness with which the specimens 
are exposed and the season the year 
which the test started are discussed. 
Difference corrosion rates open 
hearth steel specimens exposed close 
the ocean and short distance from 
locations are listed. references.— 
INCO. 6288 


2.2.2, 5.4.5 

Comparative Exposure Tests Typi- 
cal Exterior Paint Formulations Con- 
taining White Zinc Pigments. 
AND Pass. Oil Colour Chem- 
ists Assoc., 36, No. 394, 171-191 (1953) 
April. 

account exposure tests, lasting 
three years, exterior 
mented with zinc oxide and lithopone, 
made six sites likely represent the 
full range climatic differences 
found the United Kingdom, Data 
were obtained the durability 
typical mixed pigment formulations in- 
corporating zinc pigments and used 
exterior paints; the effect various 
types zinc oxide durability and 
the effects locality and climatic 
variations. All the paints containing zinc 
pigments had useful lives least 
three and half years and pigment 
mixture 60% and 40% rutile 
titanium dioxide was found out- 
standingly better than any the other 
pigmentations.—ZDA 6266 


Durability Paints Weathered 
Galvanized Roofing. AND 
Carter. University Illinois Agri- 
cultural Experiment Station. March, 1953, 
pp. 

Some four hundred galvanized sheets, 
forming the roofs six farm buildings, 
were given either one two coats 
large number different paints. The 
initial condition the sheets 1932 
varied from new 90% rusted. Critical 
observations were made the paint 
coatings intervals until 1948. Prob- 
ably the best performance was given 
oxide paint, second coat applied after 
few years being more satisfactory than 
initial double coat. difficult 
draw definite conclusions owing the 
limited nature the 6258 


2.3 Laboratory Methods and 
Tests 


2.3.1, 4.4.1 

Corrosion Testing; Tool Con- 
servation, Chem. Eng. 
Progress (Engineering Section), 48, 377- 
380 (1952) Aug. 


Discusses value corrosion testing. 


and presents data obtained for 
stainless steels, nonferrous alloys 
special high-temperature alloys 
tions various common organic chem. 
icals temperatures 223 and 
Includes photographs and diagrams 
—BTR. 


2.3.2, 1.6 

Symposium Conditioning 
Weathering. ASTM 
Publication No. 133, 1953, 
inches, paper cover. American 
Society for Testing Materials, 1916 Race 
St., Philadelphia Pa, 


Consisting papers presented 
the ASTM 50th Anniversary Meeting 
New York, June 24, 1952. special 
significance corrosion workers are: 
Fundamentals 
ments, Haynes; Conditioning and 
Weathering Adhesives and Plastics, 
Reinhart; Weathering Some 
Organic Coatings, Dunn, Jr; 
Weathering Tests Metallic 
William Blum; Development 
ture Resistance Test, 
Outdoor Exposure Testing Racks 
and Test Fences, 
Accelerated Weathering Devices, 
Sawyer. 6095 


2.3.2, 2.4.2, 4.2.3, 3.4.8 

The Corrosion Gas-Burning 
pliances. and In- 
dustry, No. 25, 551-555 (1952). 

General corrosion and 
effects gas-fired appliances are dis- 
cussed and illustrated. Accelerated tests 
copper water-heaters protected 
lead-tin confirmed that corrosive attack 
decreases with decrease the amount 
though with gases high sulfur con- 
tent protective layer lead-sulfate 
formed. apparatus consisting 
horizontal rotating wheel means 
which thermally regulated specimens 
can continuously passed into and out 
flue gases controlled composition, 
under conditions similar those gas- 
fired water heaters, described and 
results obtained with nickle, zinc, cop- 
per aluminum and are 
presented. the case copper coated 
with hot-dipped lead-tin alloys the 
weight corrosion products increased 
with increasing tin content and 
was always present the deposits, al- 
though the coating seemed intact, which 
agreement with copper migration 
The possibility placing barrier 
between the copper and the coating 
being investigated. The actual corrosion 
rate alloy steels tested 
than that coated metal specimens— 
MA. 


2.3.4 

Surface Areas Metals and Metal 
Compounds: Rapid Method Deter- 
No. 657-660 (Section 1), 

The method described 
measuring the amount 
adsorbed the powder from 
pure, dry methanol after for 
about half hour, The stearic acid 
centration after adsorption 
conductometric titration sodium 
hydroxide. Comparison with 
sults obtained other methods and 
agreement found with the nitrogen 
sorption method. result ioted for 
zinc dust, but zinc oxide was 
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3.4, 4.5.1 
Iron and Steel Aque- 


ous Suspensions Sulphur. Far- 
Industry, No. 106-107 (1953) Jan. 31. 

Discusses the elementary sulfur found 
the products the anaerobic micro- 
biological corrosion iron and steel. 
Suspensions sulfur distilled water 
were prepared dispersing washed pre- 
cipitated sulfur suspension 
bentonite water. Specimens cast iron 
and steel were immersed the suspen- 
sion. Corrosion was The rapid at- 
tack iron steel sulfur might 
important factor the corrosion 
buried under conditions which 
can occur together with 
oxidation the sulfide pro- 
duced. 6116 


2.3.4, 6.2.1, 1.6 

Ferrous Analysis, Modern Practice 
and Theory. Second revised 
edition, 670 pages. John Wiley 
Sons, Inc., 440 Fourth Ave., New York, 
New York. 

The book gives detail procedures 
for analyzing ferrous compounds and 
lists the various techniques used 
analysis, Chapters deal with available 
analytic icchniques and their proper 
choice. constituents iron and steel 
are alphabetically; there are 
other chapters the microchemical 
analysis iron and steel, alloys and ores 
and refractory materials. 

Each principal constituent iron and 
steel discussed separately. The proper 
method technique for analysis each 
constituent given and ex- 
tensive bibliography given listing books 
which deal more extensively with specific 
techniques for analysis. 

Tables list the classification and several 
characteristics Main Quantitative 
Techniques, Special Quantitative Tech- 
niques and Special Semi-Quantitative 
Techniques. 6154 


2.3.5, 3.6.1, 3.8.2 

Electrochemical Behavior Metals 
Basis for the Study Corrosion. 
(1953) April. 

Some general concepts the study 
the electrochemical behavior metals 
are introduced. 


The experimental arrangements for the 
determination polarization diagrams 
are discussed the basis the results 
obtained working model cells. 


entirely new type arrangement 
described. 


typical experimental results are 
and some general rules are de- 
duced concerning the electrochemical be- 
havior metals, 

brief mention given the possible 
this behavior and struc- 
tural properties metals and solutions 
and the passivity problem. 6152 


2.3.5, 3.6.8, 5.2.4 


Measurement the Corrosion Rate 
Metal from Its Char- 
Standards Electrochem. Soc., 99, No. 
10, (1952) Oct. 

electrical relations be- 
tween the polarizing characteristics the 
galvanic couple and the 
Polarizing characteristics the couple 


CORROSION ABSTRACTS 


PLS 


Serving the East 


with Completely 
Modern Coating 


and Wrapping 
Facilities! 


Now operation seventh PLS plant provide dependable under-roof 
cleaning, priming, coating and wrapping for eastern customers. Located 
miles from Steel Corporation’s new pipe mills Morrisville, Penna. 
and miles from New York City, this new plant covers acres. provides 
ample storage facilities and the most modern equipment, including PLS- 
designed warming and drying ovens, grit-cleaning machines, electrical inspec- 

tion units, and other advancements that 


have characterized PLS controlled pro- 
tection over the years. 
PIPE LINE SERVICE 
PORATION 
Pioneers Steel Pipe Protection 


General Offices and Plant: Franklin Park, 


Plants Glenwillard, Penna.; Longview, Texas; Corpus Christi, Texas; 
Harvey, La.; Sparrows Point, Md.; and Monmouth Junction, 


2 
UN 
Dependable Service Since 1931 


CORROSION 


itself are described. Expression for the 
measurement corrosion rate, which has 
been confirmed only for the special case 
single couples, applies the corrosion 
steel soils and presumably other 
aqueous media. From the relation be- 
tween the potential corroding metal 
and the applied external current, the type 
control the corrosion rate was de- 
duced. Significance the slope polar- 
ization curves with respect corrosion 
rate indicated. Graphs and references. 


—INCO. 5973 


2.3.5, 6.3.21, 3.2.3, 3.4.7 

Oxide Film Formation the Surface 
Metallic Mercury Aqueous Solu- 
tions and the Anomaly Between Its 
Potential and That the Mercury- 
Chem., 56, No. 621-625 (1952) May. 

The reason for the previously reported 
anomaly between the potential the 
mercury electrode aerated solutions 
and that the mercury-mercuric oxide 
electrode clarified studying: the 
anodic behavior mercury utilizing both 
the cathode ray oscillographic method 
and the direct potentiometric method. 
The effect bubbling oxygen through 
the solution the potential the elec- 
trode well the value the 
solution. shown that the discrepancy 
mainly due the increase the 
the solution the increased amount 
mercuric oxide which must into 
solution order satisfy the 
equilibrium and the prob- 
able consequent formation basic salt. 
Diagrams and graphs are included. 
5974 


Waterproof 
Concrete Walls 
and Floors 


the Easy Way with 


DELRAC 
COATING 


Delrac Coating penetrates, 
seals and coats concrete and 
masonry—prevents dusting, 
flaking and efflorescence. 
Forms tough, smooth, water- 
repellent finish coat. One- 
coat hiding power—spray 
brush. Transparent, white, 
grey can tinted any 
color. 


Write for Bulletin 100 


DELRAC CORP. 


136 Mill St. 
WATERTOWN, NEW YORK 
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2.3.9, 1.3 

Radioactive Tracers Physical Met- 
allurgy Research. Pamph- 
let, 1953, pp. 278-311. Reprint from 
book “Modern Research Techniques 
Physical Metallurgy,” published Amer- 
ican Society for Metals. 

survey based 157 references. Ele- 
mentary nuclear physics and radio- 
chemistry; manipulation tracers and 
design experiments; detection 
tracers counting autoradi- 
ography; application tracer techniques 
structural investigations; diffusion 
measurements; metal surface phenomena, 
6238 


2.3.9, 2.3.6 

Corrosion Resistance Metals Stud- 
ied with Interferometer. Chem. Eng. 
News, 31, No. 21, 2096, 2100 (1953) 
May 25. 

Pike and Donald Hubbard 
National Bureau Standard’s Mineral 
Products Laboratories have devised 
interferometer procedure which detects 
corrosion depth 0.003 microns 
optically flat specimens. can used 
for checking the accuracy block 
sample immersed one half its depth 
corrosive solution, withdrawn, 
rinsed and dried, and covered with 
optically flat piece quartz. Inter- 
ference fringes will then seen 
conventional interferometric viewing ap- 
paratus the Pulfrich type illuminated 
with unfiltered helium lamp, ver- 
tical parallel, continuous lines. cor- 
rosion has taken place, lateral shifting 
the vertical fringes will noted 
the level solution 


2.3.9, 3.5.9 

The Metallographic Investigation 
Failed High-Temperature Components. 
Mond. Awarded the Stu- 
dents’ Essay Prize the Inst. Metals for 
1952. Bull. Inst. Metals (London), Pt. 
13, 112-115 (1952) Sept. 

Metallographic preparation, mechani- 
cal breakdown, formation unsatisfac- 
tory microstructures during service and 
dry-corrosion failures are discussed. 
satisfactory classifications failures are 
possible since the mechanism break- 
down usually complex. references. 


—INCO. 6105 


2.3.9, 5.5.3, 5.9.4 

Radiometric Determination the Ef- 
ficiency Water Displacement From 
Phosphated Surfaces. STANLEY 
Org. Finishing, 13, No. 19-21 (1952) 
June 

Gives experimental procedure for the 
above. Presents results experiments 
different water-displacing, rust- 
preventive compounds steel panels. 
Shows that one the compounds which 
was very good when tested 
blasted panels proved inferior when 
tested with phosphated panels. This dem- 
onstrates that not possible extend 
results from one test condition the 
other, recommended that all com- 
pounds tested for their efficiency 
displacing water from phosphated sur- 
such 5986 


2.4 Instrumentation 


2.4.2, 2.3.4, 8.4.3, 5.8.4 
Laboratory Method for Screening 
Oil Well Corrosion Inhibitors. 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


No. 186-187 (1953) May. 

Because field test inhibitor 
may require six months more, 
obvious there need for dependable 
laboratory procedure for screening the 
describes weight-loss test which ac. 
curately weighed mild steel coupons are 
exposed corrosive fluids from 
producing sour crude oil. Three sketches 
laboratory apparatus are shown, 
relation between laboratory and 
test results has been good. 6126 


2.4.2, 4.4.7, 7.1 

How Evaluate Lube Oil Additives, 
ard Oil Processing, No, 
1274-1279 (1952) Sept. 

Laboratory motor oil oxidation test, 
developed obtain significant 
tion performance severe engine 
operation such the L-4 test, was used 
additives and oil inhibitors which are 
said protect against 
such service. The procedure, known 
the Polyveriform lube oil oxidation test, 
given and the apparatus 


Graphs and tables.—INCO. 5937 


2.4.3 

Ultrasonic Equipment for 
sion Thickness Measurement.. 
Non-Destructive Testing, 11, 21-23 
(1953) May. 

Deals with refinements equipment 
and technique which have pos- 
sible obtain thickness measurements 
within actual dimensions with 


ultrasonic resonance 
6222 


2.4.3 

Non-Destructive Testing Reveals 
Casting Defects. Meeha- 
nite Metal Corp. Am. Machinist, 97, No. 
117-124 (1953) Mar. 

testing procedures applicable castings 
includes radiography penetrating 
diation, magnetic-particle inspection, pene- 
trant methods and ultrasonic testing, Each 
the testing methods has specific 
field use. The steps followed 
the selection non-destructive inspec- 
tion are 6234 


2.4.3, 

Ultrasonic Testing Used for Small- 
Diameter Tubing. General 
Electric Co. Iron Age, 171, No. 110- 
113 (1953) Jan. 

High-frequency pulsating sound waves 
sent into the tubing locate flaws 
flecting from the defect. Any 
reflects the sound waves back search- 
ing unit which presents them 
toscope. With thin-wall tubing, 
wave generated angle quartz 
tal and sent angularly into the tubing. Best 
results are obtained with 
quartz crystal, angle 


CO. 6156 


2.4.3, 8.9.1 

Quality Control Applications 
Destructive Tests the Airirame In- 
dustries Which Will Lowet 
Destructive Testing, 11, 25-27 
uary. 

Deals with non-destructive testing 
currently being utilized and 
panded within specific airframe 
facturing 6268 
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2.6 Preparation and Cleaning 
Specimens 


2.6, 2.4.2, 5.9.2 

Metal Cleaning Test Using Radio- 
active Stearic Acid Soil. Parts and 
Metal Finishing; 50; 49-52, 
(1952) July, Aug. 

Procedures are given for producing 
uniform, reproducible abraded surface 
steel test pieces, and for applying 
very thin, uniform, and highly reproduc- 
ible films tagged stearic acid the 
surface metal test discs. Descriptions 
are given special apparatus used 
preparation and coating metal test 
pieces. Cleaning-test data are given show- 
ing removal from steel stearic acid 
soil single-component alkali solutions, 
with variation cleaning time and solu- 
tion concentration, and one organic 
detergent solution, with variation 
cleaning time. II. Describes test appara- 
tus and procedure. Cleaning test results 
for removal stearic acid films from 
steel, using different agents, are charted 
and 5983 


CHARACTERISTIC 
CORROSION PHENOMENA 


3.1 General 


The Influence Corrosion the 
Cracking Pressure Vessels. 
Welding (N. Y.), 32, 75S-91S 
(1953) Feb. 
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corrosion with particular emphasis 
stress corrosion and corrosion fatigue. 
The forms corrosion briefly discussed 
are: uniform attack, local attack, gal- 
vanic attack, corrosion cracking, corro- 
sion-erosion, and subsurface attack 
high temperatures. Ways detecting 
and preventing caustic embrittlement are 
described, Stress-corrosion cracking 
discussed for the following: iron, stain- 
less steel, copper alloys, aluminum alloys 
and magnesium alloys. Methods are 
given for the testing for and prevention 
stress-corrosion cracking. The gen- 
eral aspects corrosion fatigue and 
methods identification and protection 
are discussed. Corrosion fatigue data 
several metals and alloys are given. 
Finally, the effect stress general 
corrosion and the effects hydrogen 
generated corrosion are discussed. 
101 6287 


3.2 Forms 


3.2.2, 3.4.8 

Mechanism the Action Ionized 
Solutions Hydrogen Sulfide Iron 
and Steel. AND PIERRE 
Compt. rend., 235, 1031 (1952). 

Embrittlement caused hydrogen 
ions the solution which migrate into 
the metal lattice and separate defects 
and dislocations. The iron sulfide formed 
secondary far the effect con- 
cerned. Hydrogen sulfide non-ioniz- 
able media (benzene) does not cause 
embrittlement, and the embrittlement 
(and fatigue) obtained gaseous 
hydrogen sulfide water vapor pres- 
ent and condensing, 5958 
3.2.2, 3.6.2 


LAIDERMAN, AND BRUHN. Corrosion, 
No. 277-283 (1953) August. 

Filiform corrosion thread-like type 
corrosion which develops under pro- 
tective coatings certain metals, usu- 
ally humid atmospheres. charac- 
terized directional growth and definite 
structure. Controlling factors are the 
physical nature the coating and the 
exposure conditions. Normally each 
growing thread consists active 
head unstable corrosion product 
and inactive body stable cor- 
rosion product. Filiform corrosion usu- 
ally appears apparently haphazard 
disorderly pattern. However, its 
growth uniform and orderly direc- 
tion, rate and dimensions when devel- 
oped under controlled conditions. The 
tracks not cross one another but 
deflect join predictable manner. 
date direct relationship has been 
found between filiform corrosion and the 
metallurgical pattern the surface, the 
presence absence light, biological 
activity the presence inhibitive 
pigments. has been observed under 
both non-metallic and metallic coatings, 
provided that the coatings are semi- 
permeable and are sufficiently elastic 
yield without rupture the volume 
the oxide theoretical expla- 
nation offered for filiform corrosion, 
involving initiating force, driving 
force and directing force. sug- 
gested that corrosion anodes are initi- 
ordinary corrosion. The driving force 
the diffusion the corrosive atmos- 
phere into the active head, resulting 
further metallic corrosion. The directing 
force explained the basis con- 
centration cells. 6169 


3.2.2, 6.2.5, 4.3.6 

Protection Stainless Steel 
Pitting 
allurgia Italiana, 44, No. 819, 361-365 
(1952). Electroplating Metal Spraying 

Study was made the conditions 
protection from pitting 18/8 austenitic 
steels salt-containing solutions 
dition small quantities caustic 
Tests were made with 
tions various concetnrations and 
active solutions the same salt content 
but differently aerated. Tests were 
tended ferritic chromium 
The inhibiting effect caustic soda was 
also extended this type but lesser 
degree, Results show that place 
the addition molybdenum order 
avoid pitting under these conditions 
caustic soda small concentrations may 


3.2.2, 6.4.2, 8.4.5 

Water Reactor, Nucleonics, 10, (1952) 
July. 

The fuel rods the heavy-water re- 
actor Kjeller, Norway, consist 
uranium slugs stacked inside aluminum 
tubes with 2-mm. walls. Pitting and 
corrosion have affected the outer surface 
these tubes where they were immersed 
the heavy-water moderator. photo- 
graphs.—MR. 5987 


3.2.2, 8.4.3, 2.3.4, 6.2.3 

Hydrogen Blistering Steel 
Hydrogen Sulfide Solutions. 
Corrosion, No. 163-172 
(1953) May. 

Extensive damage some refinery 
equipment has occurred owing trans- 
mission through steel the hydrogen 
formed during corrosion steel hy- 
drogen sulfide solutions. Damage the 
form hydrogen blistering, 
and embrittlement steel has been par- 
ticularly severe catalytic cracking gas 
plants, Laboratory investigations have 
been made the relative influence 
environmental factors the rate and 
extent hydrogen transmission through 
carbon steel. These studies include de- 
termination the effects concentra- 
tion important constituents such 
hydrogen sulfide, low molecular weight 
organic acids, ammonia hydrogen 
cyanide. Several other compounds were 
studied and found impor- 
tance. The laboratory method involve 
measurement the volume 
which passed through the opposite 
side thin wall carbon steel. 
certain hydrogen sulfide environments 
hydrogen transmission practically 
after short time. This behavior 
ascribed formation protective 
scale iron sulfide. However, 
containing cyanide 
ion, corrosion and high continuing rate 
hydrogen transmission occurred 
formation ferro-cyanide complex 
which prevented development 
tective scale. the basis the data 
obtained shown that rate 
gen transmission can reduc: greatly 
indicated changes en- 
vironment. 6168 
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BUCKLE. Paper before Inst. 
Metal Finishing (incorporating Electro- 
Tech. Soc.), London, Feb. 18, 
1952. Electrodepositors’ Tech. Soc.; 28; 
47-60; disc. 61-68 (1952). 

Presence film upon iron after 
treatment the Marshall smoothing 
solution was demonstrated. The forma- 
the film after withdrawal the 
specimen from the solution indepen- 
dent the oxalate Evidence indi- 
cated that the film consisted thin 
tenacious and continuous, layer 
oxide. reducing the film cathodically 
ammonium chloride electrolyte and 
observing the quantity electricity 
volved, the thickness the film was 
estimated and found the order 
drous ferric oxide. Graphs and refer- 
5985 


3.5.8, 2.3.5 

Film Rupture Mechanism Stress 
Corrosion. News Bulletin, Na- 
Standards, 36, No. 54- 
(1952) April. 

Ina study stress corrosion alumi- 
num and other metal alloys, new data 
are given the mechanical and electro- 
chemical involved. Electro- 
chemical potentials were measured first 
jor unstressed specimens having normal 
thin oxide films. then 
measured for the same specimens after 
the surfaces had been removed 
abrasion with metallographic polish- 
ing paper. metal studied was more 
cathodic the normal film-coated form 
than the abraded form. The electro- 
chemical solution potentials were meas- 
ured the normal condition with stress 
applied. When tension initially applied 
metal, small breaks develop the 
protective film, giving corrosion chance 
get started before fresh film can 
form. endeavor measure the 
change potential with stress applied, 
film-free surface, calomel elec- 
trode was placed electrolyte 
which the test specimen was immersed. 
The potential readings obtained repre- 
sented essentially the potential the 
relatively large film-covered surface. 
reality, the film-free surface small 
that not possible detect any 
change potential when the specimen 
stressed. coating entire notched 
specimen with non-conductive water- 
proof lacquer, then using razor blade 
remove narrow band lacquer 
the root the notch, the only potential 
measured that the narrow band 
metal the root the notch where 
the stress With fairly 
rapid application stress the film-free 
area then becomes frac- 
tion the total non-lacquer-covered 
area, and the potential becomes more 
negative the stress increased. 
the 24S-T4 aluminum alloy, elec- 
trolyte (saturated), the electro- 
chemical solution potential 
stressed specimen with normal film was 
0.67 volts. the film-free condition 
was 1.43 volts, the maximum change 
being 0,610 volts. 5920 


3.5.9 

The Effect Phase Boundary Re- 
the Oxidation Metals and 
loys Higher Temperatures. (In 
Electrochem., 56, 390-398 (1952). 
Shows, the experimental 
oxide 1000° C., and the sulfuriza- 
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tion nickel nickel monosulfide 
670° C., that these cases, the para- 
bolic time law and the Wagner scaling 
theory are not applicable, since boundary 
surface reactions are rate dependent. 
further shown that the presence 
metal oxide vapors (molybdenum 
oxide and lithium oxide the oxidizing 
atmosphere increase the rate oxida- 
tion metals and alloys, may de- 
crease it, which interpreted the 
basis the theory the formation 
defects. Tables and 5961 


3.2.3, 3.8.3 


Sorption Gases Metal Powders 
and Subsequent Change Metal Re- 
activity Room Temperature. 
and HACKERMAN. Univ. 
Texas. Study supported ONR under 
contract T.O. Phys. Chem., 
56, No. 771-774 (1952) June. 


The sorption oxygen, carbon mo- 
noxide, nitrogen peroxide, and chlorine 
stainless steel, molybdenum and 
nickel powders. Only carbon monoxide 
was truly adsorbed stainless steel 
and nickel powders forming 
sorbed monolayer. All other gases ap- 
peared have first absorbed, then dif- 
fused inward, and finally reacted with 
the metal. The subsequent effect 
sorption oxygen and carbon monox- 
ide the reactivity stainless steel, 
nickel and chromium powders terms 
relative rate hydrogen evolution 
dilute acid solutions air-free sys- 
tem room temperature described. 
Tables, graphs, and references are in- 
cluded.—INCO 5951 


3.2.3, 3.8.4 

Theoretical Analysis the Diffusion 
Processes Determining the Oxidation 
Rate Alloys. Cart Wacner. Electro- 
Soc., 99, No. 10, 369-380 (1952). 


theoretical analysis made for 
specified ideal conditions the inter- 
play diffusion processes metallic 
and oxide phases during the oxidation 
alloys. The oxidation rate alloys con- 
taining noble metal (gold platinum) 
and oxidizable metal (nickel, cop- 
per, zinc) calculated function 
the alloy composition. shown 
that the oxidation rate nickel-plati- 
num alloys 850° and es- 
sentially determined the diffusion 
nickel the alloy/nickel oxide interface 
the mole fraction nickel less than 
0.5. Oxidation rates observed are ac- 
cordance with values calculated from 
diffusion data. both constituents are 
oxidizable, the alloy may form one- 
phase two-phase scale. necessary 
condition for the formation scale 
consisting one oxide only stated, 
and shown that the results for cop- 
per-nickel and copper-zinc alloys are 
essentially accordance with theory. 
illustrated observations the 
copper-aluminum system that two oxides 
can nucleate initially and continue 
grow even under conditons under which 
exclusive formation oxide the less 
noble metal possible process. 
erences.—MA, 6201 


3.2.3, 3.8.4 

Influence Furnace Atmosphere 
Surface Finish Round Ingots and 
Tubes. (In German). WERNER SCHEURER. 
Stahl 72, 935-941 (1952) 
July 31. 


Laws governing the scaling process. 
Dependance temperature, thickness 
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scale layer, time, rate gas flow 
type gas, and its 
ation with oxidizing and reducing 


Effect protective gases. 
results tabulated, charted, and 


3.2.3, 3.8.4, 6.3.21 


Scaling Characteristics Make Brea 
North American Aviation, Inc 
Iron Age, 171, No. 21, 144-146 


May 21. 


The oxide formed the surface 
metal during oxidation determines to, 
large extent the type reaction that 


occur. Tight, adherent oxides are 


protective. Volatile, porous oxides 
nonprotective. Linear, parabolic and 
show 
parabolic oxidation 
coatings. Some the metals that 
dize parabolically are iron, copper, man- 
ganese, zirconium, titanium, nickel, 
beryllium order decreasing 
tion rate. Silicon dioxide forms glass 
which the best type 
coating. study the oxidation 
germanium briefly discussed. Graphs, 
references.—INCO. 6272 


arithmic oxidation curves 


3.2.3, 6.3.6 


Study the Selective Oxidation 
Copper-Aluminum Alloys Diffraction, 
WaTANABE, OGAWA AND Kimura. 
Japan Inst. Metals, 17, No. 108-113 


(1953) Mar. 


The surface products due the 
oxidation 
alloys (1-10% aluminum) 
500-800° for minutes hydrogen 
stream saturated with water vapor were 
case specimens which 
showed high resistance the 
oration, the patterns obtained did not 
similar that obtained previously 
Harrington al. The subsequent gas- 
heating these surfaces caused the films 
change into which had, how- 
ever, lattice symmetry slightly 
ent from that the ordinary spinel 
type. The refraction effect electrons 
due minute crystals cupric oxide 
produced the alloy surface was also 
observed.—J SPS. 


lective 


method. 


3.2.3, 7.1, 6.3.4, 6.3.10, 2.4.2 


The High-Temperature Oxidation 
Some Cobalt-Base and Nickel Base Al- 


Metals, 81, Pt. 219- 227 (1952) Dec. 


tion characteristics cobalt and nickel 


metals, the temperature range 


1200°C. simple apparatus was 
position that produced gas 
bines, paraffin containing sulfur 
ing used fuel. Reactions 
within the scales are compared 
those that take place when mixtures 
oxides are heated similar 
tures. the reactions noted, spinel for 
the formation protective oxide 
The effects number minor 
loying elements, viz. vanadium, 
niobium, beryllium, titanium, 
aluminum, 
silicon and thorium, the 


calcium, tantalum, 


cobalt-32% chromium alloy are 
scribed. Several elements 
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thorium silicon; vanadium and 
boron, however, were highly deleterious, 
owing the formation low-melting 
point oxides. The rate oxidation 
cobalt shows sharp decrease the 
region 950°C. and this coincides with 
the upper limit stability 
appears that the presence this oxide 
the outer surface the scale in- 
creases the rate oxygen transfer 
the underlying CoO. From considera- 
tion scale structure and the occur- 
rence internal oxidation number 
the alloys, suggested that oxygen 
diffusion through the scale occurs 
considerable 5861 


3.3 Biological Effects 


Bacterial Corrosion Offshore Struc- 
No. 192-196 (1953) June. 

Reports published the British Ad- 
miralty and individuals England 
and the United States, show that sulfate- 
reducing bacteria can cause corrosion 
iron under some conditions. Because 
the importance maintaining good 
condition the steel pilings offshore 
structures the Gulf Mexico, re- 
search investigation the possibility 
bacterial corrosion these installations 
was inaugurated. Laboratory tests were 
directed toward developing fairly pure 
cultures sulfate-reducing bacteria and 
using them both natural muds and 
synthetic culture media for the purpose 
determining their effect the cor- 
rosion rate steel coupons under ana- 
erobic conditions. Maximum corrosion 
rates obtained were the order 0.001 
inch per year. Several assemblies 
twenty coupons each were installed 
marine platform approximately seven 
miles off Grand Isle, Louisiana; the 
coupons each assembly were spaced 
extend few feet above and few 
feet below the mud line. Somewhat sim- 
ilar assemblies were installed immedi- 
ately offshore Barbour’s Cut, near 
Porte, Texas, and the Crash-Boat 
Basin Galveston, Texas. Results 
the study show that the corrosion rate 
due bacterial action low, and that 
cathodic protection sufficient safe- 
guard against bacterial corrosion. 6293 


3.3.4, 4.6.13, 4.5.1, 6.6.5, 8.9.3 

The Bacterial Sulphur Cycle. 
Research, No. 184-191 
(1953) May. 

view the large scale use sulfur 
industry, combined with its recurring 
shortage, investigations the potenti- 
alities the microbiological production 
sulfur compounds are important. Raw 
materials essential this process are 
sulfates, reducing agents and nutrients 
for growth the bacteria. Concrete 
sewers, and buried iron pipes distribut- 
ing water, gas and oil have been ren- 
dered useless bacterial action. Corro- 
sion the sewers takes place the 
space above the liquid level where the 
material exposed hydrogen sulfide 
formed partly proteolytic bacteria but 
mostly sulfate reducers 


ganic sulfates sewage. references. 
—INCO. 6253 
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3.4 Chemical Effects 


3.4.8, 3.3.4, 6.2.2, 4.5.1 


The Influence Ferrous Iron 
Bacterial Corrosion. Mary 
AND Farrer. Gt. Brit. Dept. 
Scientific and Industrial Research. 
Applied Chem., Pt. 117-120 (1953) 
March. 


Ferrous ions markedly increased the 
corrosion rate cast iron sulfate- 
reducing bacteria (Desulphovibrio desul- 
phuricans) under heterotrophic and auto- 
trophic conditions. After 300 days 
Baars’ medium, cast iron discs, 
in., lost about mg. The 
addition 0.5% ferrous ions ferrous 
ammonium sulfate the medium in- 
creased corrosion loss 110 mg. 
300 days. the presence yeast 
extract, the 
losses the absence and presence 
ferrous ions were about mg. and over 
400 mg., respectively. autotrophic 
Baars’ medium (containing sodium bi- 
carbonate instead sodium lactate), 
corrosion losses were increased from 
about mg. mg. the addition 
ferrous ions. 


The corrosion product the media 
containing ferrous ion hard, 
crystalline, and very adherent, especially 
Baars’ medium containing yeast ex- 
tract. the presence ferrous ions, 
however, the corrosion product was 
loose, porous, and flocculent. These facts 
indicate the pronounced effect the 
ferrous ion content soils the corro- 
sion rate buried metal structures such 
pipe lines. some clay soils, ferrous 
sulfide formed hard adherent 
crust the pipe, whereas others the 
corrosion deposit several inches from 
the pipe and the corrosion rate rapid. 
—PDA. 6291 


3.4.10, 6.2.3 


Studies the Corrosion Metals 
Occasioned Aqueous Solutions 
Some Surface-Active Agents. Part II. 
Applied Chem. (London), Pt. 520- 
526 (1952) Sept. 

Action dilute aqueous solutions 
anionic, cationic and non-ionic wetting 
agents mild steel sheet was studied. 
London tap-water, distilled water and 
Permutit-softened tap water were used. 
The effects varying the the 
water used, and temperature changes, 
were investigated. Results using the vari- 
ous surface-active agents are expressed 
graphically. The normal rusting attack 
experienced mild steel exposed 
plain water may considerably modi- 
fied the presence surface-active 


3.5 Physical and Mechanical 
Effects 


3.5.8, 2.3.7 

Paper before Brit. Soc. Rheology, Symp. 
“Abrasion and Wear Materials,” 
London, Jan. 1952. Nature, 169, No. 
4298, 450 (1952) Mar. 15. 

Series experiments which en- 
vironmental and mechanical conditions 
such humidity and surface adsorption 
oxygen were controlled. Oxide ini- 
tially formed the fretting corrosion 
steel was but ultimately 


was found. Lubricated, phosphated 
surfaces were very resistant fretting 
corrosion, contrary 


INCO. 


2.3.7, 1.6 

Fatigue Metals. Book 
(Translation from Third French 
tion), 1953, 334 pp. Chapman 
Ltd., London. 

This somewhat extended trans. 
lation the 1948 third edition 
aud’s book, including some new material 
supplied the author and reference 
some researches recently completed 
the N.P.L. The various sections 
characteristics fatigue failures; theories 
the mechanism; fatigue testing 
machines; fatigue limits metals and 
alloys (ferrous alloys, copper, aluminum, 
magnesium, lead and effect 
various factors (type stress 
tion, size and shape parts, surface 
condition, temperature and 
chemical action), fatigue structural 
joints, improving fatigue strength 
6274 


PREVENTIVE MEASURES 


5.3 Metallic Coatings 


5.3.4, 1.6 

Chromium-Plating: Technique and 
Applications. (In French). 
Book. Published Editions Marval, 
Villa d’Alésia, Paris, 1952, 477 pp. 

Most aspects chromium plating are 
dealt with this book with the emphasis 
engineering rather than decorative ap- 
mary practical form the published 
information about chromium plating, suit- 
able for industry. There is, however, 
vided into four parts: Theory elec- 
trolysis (52 pages). Technique chro- 
mium plating (114 pages). Characteristic 
properties (166 pages). Industrial appli- 
cations (95 pages). Bibliography 


5.3.4 

Second International Conference 
Hot-Dip Galvanizing. Paper before the 
Second International Conf., Symposium 
Hot-Dip Galvanizing, 
July, 1952. Sheet Metal Inds., 29, No. 304, 
677-706 (1952) Aug. 

Papers include: The Ductility Hot- 
Dip Galvanized Coatings, Bablik, 
Krystof, Gotzl, and Kukaczka; The 
Flaking Hot-Dipped Zinc Coatings, 
Hughes; The Potential Behavior the 
Alloy Layer Galvanized 
Various Hot Aqueous Solutions, 
Weast; The Effect Aluminum and Iron 
the Structure Galvanized Coatings, 
Bath Heating and Operation, 
son; Top Heated Galvanizing Bath 
Wirsbo, Sweden, Thoren; Observations 
the Attack Molten Zinc Iron, 
Haarmann; Flux and Hot 
Galvanizing Economics, Baldwin; 
The Galvanizing Cast Iron, 
gomery; The Economics 
Braby; Working Conditions Job 
Galvanizing Plants, Some 
Notes the Recovery Zinc 
Chivers; Trends Hot-Dip 
papers are 
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structural steel walls and ceilings. FREE BOOKLET 
But the selection satisfactory protective 750 tells how and 
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and resistance. They have learned through 

bitter experience that all too frequently they end 
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WE’RE NOT AFRAID ADMIT ITS LIMITATIONS 

Used should used and under conditions for 

which suitable, Tygon Paint will out-perform 

and practically any coating the market. Plastics and Synthetics Division 

Fifteen years have proved it. 


ns, 

and Iron 
Coatings, 
View 
Wil- 
Bath 
servations 
and Hot 
Baldwin; 
Mont- 
Some 
Gal- 
rd; The 


ized 
83a 


ASSOCIATION CORROSION ENGINEERS 


5.4 Non-Metallic Coatings and 
Paints 


5.4.2, 8.10.2 

Coating for Steel Pipe Used Alumi- 
nium Fluxing. 131, No. 98, 100 
(1952) July 

Barrows Porcelain Enamel Co., Cincin- 
nati, the request the Listerhill, Ala. 
plant Reynolds Metals Company, has 
developed porcelain enamel coating for 
black steel pipe used chlorine fluxing 
operation for aluminum alloys. The enamel- 
ling process increases average pipe life 
times. Average chlorination tube life 
was minutes. achieve the best 
enamel within cost limitations, various re- 
fractory materials were added high cor- 
rosion resistant coatings. Regular high 
temperature resistant enamels, such those 
used jet engine parts, could not withstand 
corrosion the molten aluminum. Pipes 
used for the chlorination are about feet 
long with 45-degree bend about inches 
from the exhaust end. The problem ob- 
taining perfect coating inside the pipe 
was solved closing one end the pipe, 
and allowing the molten enamel fill the 
erect pipe completely and then run off 
slowly. The coated pipe has average life 
148 minutes, and although the cost 
about five times much plain pipe, the 
over-all saving considered satisfactory 
the Reynolds Company.—ALL. 5768 


5.4.2, 6.2.3, 3.5.9 

Coatings for the Protection Low 
Carbon Steel Elevated Temperatures. 
bama Univ. 1952. pp. 

Coatings for the protection sheet iron 
from oxidation elevated temperatures 
were compounded. These coatings were 
made adding refractory material the 
mill batch ground-coat enamel. Chro- 
mium oxide and aluminum hydroxide were 
used and was found that coatings con- 
taining chromium oxide did not withstand 
high temperatures well coatings con- 
taining aluminum hydroxide. Coatings con- 
taining aluminum hydroxide 
and found satisfactory for protecting 
sheet iron temperatures 1400 de- 


USED IN: 


Pre-Heaters 


Reactor Tubes 


grees for period 100 hours. These 
coatings were also found withstand 
flame impingement test which tem- 
perature 1620 1650 degrees was 
maintained for two 5502 


5.4.2 

Highlights—Nonmetallic Materials. 
Product Eng., 23, No. 12, (1952) Dec. 

Acid resistance and ability withstand 
thermal shock describes CRC-14, porcelain 
enamel coating for steel. Characteristics 
the new finish when applied low-carbon 
steel compare favorably with those stain- 
less steel. Developed Seaporcel Metals 
5660 


5.4.2 

More about Ceramic Coatings. Prod- 
uct Eng., 23, No. 10, 134-141 (1952) Oct. 

Ceramic coatings for aircraft heat ex- 
changers, high-temperature 
ceramals, molybdenum resistance 
wire strain gauges. Includes those de- 
Standards, Stewart-Warner Corp., Solar 
Aircraft Co. etc. Properties, resistance 
corrosive gases (containing 
mide, sulfur carbon), methods appli- 
cation, composition, effect loading, 
BNF. 5659 


5.4.2, 5.4.7, 3.5.9 

Ceramics Shield Stainless for Jets. 
Stewart-Warner Corp. Am. 
Machinist, 96, No. 15, 99-100 (1952) July 


A-19, A-417, A-418 and A-520 are 
ceramic coatings which were studied 
resisting films. Metal preparation and 
coating process are discussed. Nat. 
Bureau Standards ceramic coatings’ 
approximate melted composition, giving 
nickel oxide content, and characteristics 
and applications A-19, A-418, and 
520 are tabulated. A-19, cobalt-nickel 
composition, can applied 
rolled, low alloy, Types 302 and 304 stain- 
less steels, Inconel and Multimet N155. 
NBS #331 does not adhere well Types 
302 and 304 stainless steels, but can 
used coat parts Types 310, 321 and 


Heat Exchangers 
Transportation Equipment 
Salt Water Lines 


Also available from Barrows: Ceramic coated stainless 
steel and inconel tubes for external temperatures and 
contamination petro-chemical processes. 


347 stainless, all high-nickel alloys 
conel and Multimet N155. It’s 
for low-carbon steels. A-417 can 


the Inconel parts much 
100%.—INCO. 


5.4.2, 3.5.9 

Refractory Ceramic Protective 
ing. Lonc. SAE Journal, 60, 
(1952) Sept. 

Technically, the Solaramic coating 
thin, vitreous semi-mat ceramic coat. 
ing bonded tightly the metal’s surface 
This seals the metal against 
effects hot gases and combustion 
ucts. The smooth coating surface offers 
little friction gas flow. This, combined 
with prevention surface oxidation 
closes the door hot spots and thus 
tects the parent metal against cracking 
and warping high temperature 
erating conditions. Its extreme flexibility 
and bonding strength makes the Solar. 
amic coating good protection for sheets 
thin The coating cay 
cover all type welds and various alloys 
different thicknesses that used 
making single part. Standard 
ponents can coated with 
design changes. The Solaramic coating 
also fairly resistant impact. sharp 
blow may fracture the coating the im- 
pact area; but thin protective coating 
will remain. most cases these spots 
will heal themselves during operation 
coalescing coating from the surround- 
ing region. This will protect the affected 
area about well the original coat, 
—TIME. 5527 


5.4.2 

Designer’s Guide Vitreous Coat- 
No. 12, 165-172 (1952) Dec. 

For service coatings, 
porcelain enamels are available multi- 
tude formulations. General types 
which may used are: Sheetmetal 
enamels, cast iron enamels, ceramic coat- 
ings (better known 
ings are the A-417, A-418 and Ryanco 
A-418C, and the Solaramic coatings) and 
glass linings. Uses these enamels are 
5765 


5.4.5, 5.3.2 

One-Day Conference Nickel 
Ind. Finishing (Brit.), No. 43, 458, 461, 
485 (1952). 

The use colorless lacquers plating 
reinforcements chromium plate has 
been made necessary since nickel 
short supply. this case, the 
the only barrier against corrosion. 
functions physical barrier and must 
therefore hard and tough and able 
withstand water, water vapor, juice, 
oil, etc. The preparation the film 
great importance; the surface must 
clean and the lacquer must neither 
under- nor over-stoved causes 
discoloration, Cellulose lacquers and sty- 
renated alkyds are 


5.4.3, 8.9.3 

New Pipe Coating Process. 
Love. Petro. 24, D7-D8 (1952) 
June. 

The impact application Price 
coating, line pipe give negative 
buoyancy and protection from 


5.4.3 
Experience with Gunite Linings. 
Gas J., 51, No. 115 (1952) June 30. 

Based 100 installations, 
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Once and for all these Oil Refinery Tanks are 
being coated with INSUL-MASTIC TYPE 


Once INSUL-MASTIC protective coating applied will prevent cor- 
rosion for practically time. 

INSUL-MASTIC heavy asphaltic coating, fortified with Gilsonite 
and reinforced with mica, asbestos and ceramic clay. applied one 
thick coat and will prevent corrosion under extreme conditions such acid 
alkali fumes constant moisture. INSUL-MASTIC TYPE “D” contains 
cork, excellent insulator. When applied thick heated tanks will 
cut your fuel bills considerably. 

can show you applications many years old plants where constant 
painting was once the rule. These INSUL-MASTIC coatings have not been 
renewed since they were applied several years ago. They have saved con- 


siderable maintenance money for their owners. 


Representatives Principal Cities 


Before you build, take 
advantage our consul- 
tant service. Proper coat- 
ing recommendations 
now will prevent corro- 
sion worries and ex- 
penses later. 
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CORPORATION AMERICA OLIVER BUILDING, PITTSBURGH 22, PA. 


CORROSION 


Gunite protection has proved effective 
and remarkably free from maintenance. 
Average reinforced-lining experience 
for period nine years, with few 
installations satisfactory after years 
service. obsolete rundown tank, 
with its entire interior protected re- 
inforced Gunite, was dismantled. The 
condition the lining after six years 
service shown, which discloses 
noticeable deterioration the surface. 
photograph illustrates the bond which 
exists between steel and Gunite after 
such service.—INCO. 5715 


5.4.3, 7.2 

New Twist Glass Lined Pipe. 
Orr. Pfaudler Co. Can. Chem. Proc. 36, 
No. (1952) June 

Glassalloy joints permit the use alloy 
pipe couplings while preserving the in- 
herent corrosion resistance glass lined 
flanged pipe. Two short alloy rings 
Hastelloy Inconel, Type 347, low- 
carbon grades Types 304 and 316 are 
welded the ends length low- 
carbon steel tubing. The glass lining 
applied through the length pipe 
conventional means but terminates 
either end the alloy ring. Currently 
under investigation material for cast 
fittings are the new ductile cast irons.— 


INCO. 5719 


5.4.5, 4.6.11 
Vinyl Coatings Protect Marine Instal- 
lations from the Ravages Corrosion. 
Gulf Oil Corp. Oil Gas J., 
51, No. 291-292 (1952) June 16. 
Definition, composition, testing, specifi- 
cations, application and performance 
vinyl coatings for marine installations 
and surface preparation for coating steel 
surfaces are discussed. Pointers for the 
inspection vinyl coatings and recom- 
mendations for improving vinyl perform- 
ance are given. Photographs and tables 
salt-fog-cabinet and fresh-water-bath 
tests and field inspection coated barges 
are included. references.—INCO. 
5801 


5.4.5 

Epoxide Resin Coatings Have Ex- 
cellent Chemical Resistance, Adhesion 
and Abrasion Resistance. 
Shell Chem. Corp. Materials and Methods, 
36, No. 90-93 (1952) Sept. 

New surface coating materials, group 
epoxide resins, known Epon, have 
been developed. The resins, which are 
especially useful the protective coat- 
ings industry, are Epon 1001, 1004, 1007 
and 1009. Physical and chemical prop- 
erties, resistance chemicals and 
ents and the fields applications are 
5511 


5.4.5 

Corrosion-Resistant Coatings. Heating, 
Piping, Air Cond., 24, No. 10, 206, 208 
(1952) Oct. 

Ricwilite phenolic resin coatings are 
designed protect equipment against 
extremely corrosive conditions with 
tough film which resists corrosive acids, 
alkalis, salt water, rust and weather. One 
type hardens form chemically inert 
coating when baked 350-400 degrees 
Another, the cold-setting type, 
cured room temperatures the ad- 
dition catalyst just prior applica- 
tion. can applied metals, con- 
crete, wood and plaster surfaces brush 
spray. Manufactured Ric-Wil 
Plastic Coating Manufacturing Cor- 
5510 
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5.4.5, 5.3.2 

Clear Protective Coatings for Copper- 
Chromium Plate. Wayne FULLER. 
Plating, 39, No. 616-618, 622 (1952). 

Experiments are described for de- 
termining which number clear 
lacquers was the most suitable for apply- 
ing over copper-chromium plate en- 
hance its protective effect. The work was 
necessitated the need omit the 
normal intermediate nickel plate, this 
omission greatly reducing the corro- 
sion-resistance the plate. con- 
cluded that mixed alkydamino-formal- 
dehyde lacquer the most promising 
type for this purpose. Information in- 
cluded the preparation the article 
lacquered and methods strip- 
ping defective coatings. Brief information 
also given the use clear coatings 


5.4.5, 5.4.2 

Zinc Dust Protective Pigment. 
Pass. Oil Colour Chemists Assoc., 35, 
No. 384, 241-261 (1952) June. 

Methods preparation and the physi- 
cal, chemical and pigmentary properties 
zinc dust are described. review 
made various paint formulations 
which the pigment used, including the 
cementiferous paints based inorganic 
binders. The theoretical considerations 
underlying the anti-corrosive properties 
dust paints are discussed and at- 
tention drawn the different considera- 
tions which seem apply marine and 
atmospheric exposures. Tests show that 
paints formulated zinc dust give ex- 
cellent corrosion resistance steel against 
both atmospheric and sea water attack. 
concluded that the chief obstacle 
the extensive use such coatings for 
marine purposes the tendency blister 
and although electro-endomosis may 
largely responsible, highly metallic zinc 
coatings develop alkaline surfaces con- 
tact with sodium chloride solutions which 
may produce intercoat blisters saponifi- 
able following coats are 

5686 


5.4.5 

Phenolic Resin Coatings for Corrosion 
Resistance. Paper Trade J., 135, No. 12, 
214 (1952) Sept. 19. 

coatings are special formula- 
tions protect equipment against cor- 
rosive conditions all types industry. 
The tough impervious film resistant 
attack acids and alkalies, salt water, 
rust and Ricwilite 1060 
the baking heat-hardening type, while 
7100 cold-setting type. The 
coatings are applied almost all metals, 
concrete, wood and plaster surfaces. Mfd. 
Ric-Wil Plastic Coatings and Mfg. 
Corp.—INCO. 5679 


5.4.5, 7.7, 4.2.4 

Stainless Steel Paint. Paper Trade J., 
135, No. 12, 169 (1952) Sept. 19. 

Stainless steel pigmented paint, par- 
ticularly good for industrial atmospheres, 
was applied distribution transformers 
installed opposite steel plant. The finish 
looked perfect after years exposure. 
Formulated flakes steel 
mixed with suitable vehicle, proved 
desirable paint for certain electrical 
equipment. Developed Westinghouse 
Electric 5678 


5.4.5, 5.4.6 

Pennsalt Gives Key Savings 
Painting Costs. Chem- 
ical Eng., 59, 149-153 (1952) May. 

basis comprehensive evaluation 
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industrial atmospheres, 3-coat system 
that will give enough build per coat 
5-mil minimum total thickness 
ommended. paint materials 
studied. Data are tabulated and 
Some results are illustrated 


5.4.5, 5.9.4, 5.8.2 

Recent Developments Surface Pro. 
(1952). 

number examples surface coat. 
ings and surface treating techniques are 
listed. Corrosion inhibition volatile 
amine nitrates and phosphatizing com. 
pounds described. Proprietary 
tive coatings such paints 
plastic and coal-tar coatings and metallic 
lacquer finishes are 


5.4.5 

Work the Protective Coatings Com. 
mission the Assoc. Belge Pour 
l’Essai Emploi des Matériaux. 
CULISSE. Chem. Ind., No. 16, 

the commission. The results 10-year 
exposure program showed the 
red lead/linseed oil over other 
primers and that the 
low-alloy steel was consider 
than ordinary steel. Tests 
water coatings and new 
lations are progress.—RPI. 5605 


5.4.5 

Mica for Surface Coating. Finish- 
ing (Brit.), No. 51, 130-132, 134-135 
(1952). 

Powdered mica can partially replace 
the pigment corrosion-resisting paints. 
forms layer impervious oxygen, 
water and salt solutions. often retards 
settling and aids redispersion settled 
pigments.—RPI. 5630 


5.4.5, 8.9.2 

Modern Automobile Polishes. 
Soap Sanit. Chemicals, 28, No. 
144-147, 173, 175 (1952) June. 

Developments automobile polishes 
novel addition, aliphatic amine, ina 
cleaner-polish serves prevent corrosion 
polish-containing cans. Another auto 
polish, stable and non-creaming, made 
with dimethyl polysiloxane fluid, not 
only provides good polish, but also 
forms coating that protects the car 
from corrosion due salt spray. 


particularly useful coastal areas. 
references.—I NCO. 5598 


5.4.5 

Highlights—Nonmetallic Materials. 
Product Eng., 23, No. 12, (1952) 

modified phenolic resin, Phenoline 
300, corrosion resistant coating which 
will bond nearly any surface and has 
can used lining, paint seal 
for porous castings and for repairing 
leaks welded and riveted tanks. 
factured Carboline 566 


5.4.5 

Liquid Stainless Steel. 

suspended microscopically particles 
stainless steel, the vehicle sed 
vinyl plastic solution, has been 
used several major jobs 
This paint gives durable protective 
coating stainless steel which resists 
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moisture and abrasion and com- 
toughness with flexibility. 

unaffected after subjection salt 
(200 hr.) and (sodium) hydroxide 
(24 hr.). The material can 


Resin Solutions and Dispersion 

and Production, 43, No. 

following aspects were discussed: 
ace coat. Types copoly- 
iques are mer; effect diluents the viscosity 
groups; uses vinyl resin solution coat- 
paint, primers; anti-corrosive and 
coatings based the copoly- 

mer; resin dispersion coatings— 
and plastisols; elec- 
studies the fusion 
the application vinyl resin 
plasticizer and packing re- 
Clubs, No. 326, 177-202 (1952). comprehensive series field tests 
The world production castor seed was conducted independent 
and the properties dehydrated castor association nationally famous cor- 


oil are discussed. Varnishes prepared from 

oil sometimes exhibit after-tack. rosion engineers showing the compar 


test for Kraft paper ative performances protective coat- 
replace pressed the surface the film ings under actual corrosive conditions. 
the panel then inverted and the paper experts regarded the most valid 


settled considered absent. After-tack may re- one available—accepted the lead- 


5630 duced replacement proportion ing chemical plants the country. 
the oil with tung oil; reducing the oil 
using pure phenolic resins with 
unbodied oils and modified phenolic the Carboline Company used 


pentaerythritol/maleic anhydride the results these tests the 


Correct utilization the oil scientific basis for determining comparative 


house paints, architectural enamels, furan, vinyl, synthetic rubber and fish oil 


reas. gloss and flat wall paint, calcicoaters 
wall paints based limed vehicle) base formulations—in sulfuric acid indus- 


flat and gloss emulsion paints, traffic trial atmosphere. 

for marine atmospheres 
and zinc chromate primers for aluminum ici 
formulae for each type. Satis- 
factory varnishes for baked can coatings comparative performances independent 
and has prepared from the oil with maleic 
epairing but otherwise 10-gallon oil 
ength may 5647 happy send you the complete 
5665 coatings performance test method and chart 


Anti-Rust Paints Can Applied Di- plus the table cost figures. Write for this 


Rust Surfaces. and vital information once. 
Methods, 36, No. 146, 148 (1952) Aug. 
New line chromate anti-rust paints 
Overust, announced Chem. In- 
being ustrial are applied directly over 
been without wire brushing 


and seal all metal sur- 
resists ces—INCO, 5577 


seal 


| 
ag 


ASSOCIATION CORROSION ENGINEERS 


5.4.5, 6.4.2 

Wash Primer Helps Industry Fight 
Corrosion. Iron Age, 170, 
No. 102-107 (1952) July 24. 

Wash primers permit application 
house paints aluminum metal surfaces 
and recently aluminum chairs have been 
sprayed with Vinylite resin-base wash 
primer place anodizing. Wash 
primer vinyl resin prime coat devel- 
oped World War keep ships free 
from rust and fouling for longer periods. 
combines the most desirable properties 
phosphate metal preparation and zinc 
chromate primer. inhibits corrosion 
and spread corrosion the metal- 
coating interface. wets the metal sur- 
face and has excellent adherence when 
dry. provides suitable surface for 
bonding subsequent coats. applied 
conventional painting methods, with 
special formulations for dipping and gives 
good coverage and dries quickly. Wash 
primer advantageously bonded 
standard vinyl topcoat through vinyl 
intercoat which mica and aluminum 
pigments are added decrease film 
permeability. Formulae for two typical 
wash primers are follows: 


XE-5220 


BASE GRIND 


Vinylite resin XYHL 

Zink tetroxy chromate or basic 
zink chromate pigment * 

Lead Chromate (low in soluble 
salts) ** 

Talc (asbestine 3x)............. 

Isopropanol, 99 per cent 


Methyl isobutyl ketone......... 


Acid Diluent 
Phosphoric acid, 85 per cent.. .. 


* Mineral Pigment Corp. M1828 or Imperial 
Paper and Colour Co. No. 2259. 
** Imperial Paper and Colour Co. A-548. 


—ALL. 5564 


5.4.5 

Silicones Paints. Peintures, 
pigments, vernis, 28, No. 310-317 (1952). 

The use silicones paints dis- 
cussed with reference the following 
properties: adhesion— the high coeffi- 
cient linear expansion sili- 
cones (150-210) compared metals, 
e.g., steel (13-16) aluminum (23-26), 
and other resins, e.g., urea/formaldehyde 
(25-30), melamine/formaldehyde (20-55) 
alkyds (55-60), acts against good ad- 
hesion; addition, thorough degreasing 
the metal surfaces required (burning 
trichlorethylene vapor), otherwise 
traces fatty material may decom- 
posed with the formation gaseous 
products the high stoving temperature 
the silicones, which will weaken the 
adhesion; abrasion resistance and hard- 
ness—stoved silicones are harder than 
many organic resins; device for increas- 
ing abrasion resistance incorporate 
small proportion incompatible 
silicone oil which will exude the sur- 
face; flexibility—this depends the na- 
ture and proportion organic radicals 
the molecules, and may reduced 
the presence metals, e.g., drier metals, 
the composition; heat resistance—un- 
pigmented silicone compositions will not 
stand very long exposures tempera- 
tures greater than 325°, but, certain 
pigments, e.g., aluminum, are incorpo- 
rated, resistance greater than 800 de- 


88a 


grees can obtained; corrosion and 
water-resistance—silicones have spe- 
cial merits; chemical-resistance—good, 
but certain materials (acetic citric 
acids) can cause reduction gloss; 
solvent resistance—greater, the less the 
proportion organic radicals the sili- 
cone molecule; weather resistance—very 
high, even the silicone constitutes only 
50% the film-forming material. Pre- 
cautions necessary the manufacture 
and application silicone paints are out- 
lined.—RPI. 


5.4.5 

Wash Primer. Finishing (U.S.A.), 
29, No. 26, 28, (1952) Nov. 

This wash primer was originally devel- 
oped the Bakelite Division Union 
Carbide and Carbon Corporation 
highly adhesive undercoat for navy ves- 
sels for subsequent overcoating with hot 
plastic bottom paints. This primer still 
shows excellent performance after five 
years actual marine service. Its Navy 
specification MIL-C-15328A describes 
used the petroleum industry for pipe 
lines, oil storage tanks and drilling plat- 
forms, used for such metals 
stainless steel, aluminum, zinc, cadmium, 
tin, magnesium alloys 
iron. normally green color and 
composed essentially basic chromate 
pigment polyvinyl butyral vehicle. 
thinned with solution containing 
phosphoric acid, this added slowly with 
stirring and the mixture must used 
within eight hours. The prime coat should 
applied this pre-treatment within 
hours. sufficiently dry for prim- 
ing within minutes. The pre-treatment 
may applied damp surfaces but not 
wet surfaces. The tendency sprayed 
wash primer “string” 
can minimized the addition 
percent 5549 


5.4.5 

The Protective Action Paints. 
Mayne. Research, No. 278-283 
(1952) June. 

Inhibition corrosion may brought 
about stopping the cathodic reaction, 
the anodic reaction, inserting 
between the anodic and cathodic areas 
high electrolytic resistance. Paint films 
are permeable water and oxygen 
that they cannot inhibit the cathodic re- 
action, and the anodic reaction can 
suppressed only when paints contain 
certain pigments. Zinc dust paints provide 
cathodic protection; anodic passivation 
provided the basic pigments, zinc 
oxide, basic lead oxide, basic lead sulfate 
and the linoleates zinc, lead, barium, 
calcium and strontium; and the solu- 
ble pigments, zinc chromate and zinc 
tetrahydroxychromate. general paint 
films inhibit virtue their high elec- 
trolytic 5541 


5.4.5 

Anti-Corrosion Primer With Vinylite 
Resin Base. Machinery (N. Y.), 58, No. 
10, 192 (1952) June. 

Vorac H-400, high-adhesion metal 
wash primer with Vinylite resin base 
developed the Vorac Co., used 
under almost all types coatings. Films 
are formed evaporation solvents. 
chromate compound, provides 
adherent base coating most metals 
and alloys, applied dipping, brush- 
ing spraying, and dries less than 
minutes. metal conditioner and 
should applied only clean surfaces. 


The compound cannot applied 
phosphated surface, always used with 
one more top coats and supplied 
two parts for mixing the time 
—INCO. 5538 


5.4.5 

Rust-Inhibitive Primer for Non-Pre. 
pared Surfaces. Machinery (N. 
No. 16, 173 (1952) Aug. 

Vinyl primer, Tygorust, was devel. 
oped for use rusted steel surfaces 
without any prior preparation. ap. 
plied brushing, spraying, dipping 
dries hard and can_be overcoated 
matter minutes. adheres rusted 
steel, damp dry, and can used 
with any type finish coating—par. 
ticularly vinyl resins. Developed 
Stoneware 5525 


5.4.5 

Strippable Plastic Finish Provides Cor. 
rosion Protection. Machinery 
No. 10, 192 (1952) June. 

VC-12, strippable plastic finish de- 
veloped the United Lacquer Mfg 
Corp., vinyl finish clear 
and tinted clear colors. sprayed 
brushed all metal wood surfaces, 
sets touch minutes and dries 
hard overnight. The finish 
peeled off all non-porous surfaces 
sheet-like form. Uses include the tem- 
porary masking objects man- 
ufacturing operations, the automo- 
bile appliance industries, lining paint 
spray booths factories 
metal-etching operations.—! NCO, 

5519 
5.4.5 

Metallic Powders and Pastes Pig- 
ments, Paint, Oil Col J., 122, 
No. 2805, 137-141 (1952) July 18. 

This paper, read before the Borough 
Oil and Colour Students’ 
reviews the use granular and flake 
metallic powders pigments. The im- 
portance paints pigmented with me- 
tallic zinc lies their ability protect 
underlying even 
when the paint film longer con- 
tinuous. Paints this type are avail- 
able which give films containing about 
95% metallic zinc. The protective prop- 
erties zinc-rich paints are said 
independent the shape the metallic 
pigment. Very little published informa- 
tion available the production 
powder 5514 


5.4.5 

Metallic Lead Paint 
17, No. 193, (1952). 

The properties metallic lead prim- 
ers are described briefly and compared 
with red lead primer. The primer 
shows less brush marking 
protection salt spray test than red 
lead.—RPI. 5723 


5.4.5, 8.9.5 

Marine Paints: Review Recent 
Trends Ship Coatings. 
22, 330-335 (1952) Sept. 

Surveys various factors fouling and 
corrosion together with deve!opment 
marine coatings with qualities 
required for varying conditions found 
ships. Surface preparation before 
paint application and 
sults series efficiency tests 
described, while future trends 
paint field are 
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April, 1954 


Lacquers for Plated Parts. Metal 


Finishing, 50, 57-59, 101 (1952) May. 
Protection from corrosion decay. 
paints and lacquers for 


ties 
and copper with 
chromium 5590 
5.4.2, 4.6.11 


Marine Applications Zinc-Rich 
Paints. and Record, 
79, 402 (1952) Mar. 27; Brit. Shipbuild- 
ing Res. Assoc., No. 293-294 (1952). 

The article outlines the nature 
polystyrene and chlorinated rubber 
paints and cementif- 
erous paints. The 
tion these paints briefly described. 
Examples the effective use zinc- 
rich paints are The bottom 
Dutch yacht was painted with zinc- 
rich paint followed coat anti- 
fouling before went into service; after 
months the coating was still 
intact. Swedish trials patching dam- 
aged galvanizing with the same paint 
are said have been very satisfactory. 
—ZDA. 5757 


5.4.5 
Fundamentals Aluminium Paint. 


Paint J., 36, No. 22, 82+ 
(1952) Feb. 18. 

general discussion the charac- 
teristics aluminum powder used 
with various mediums form alumi- 
num the nature the pigment 
and grading the powder discussed 
first. Aluminum paints have very high 
leafing characteristics, without which 
the painted surfaces would appear dark 
and grey. Leafing qualities are meas- 
ured under Federal Specification TT-A- 
468A, which specification 
the treatment aluminum paste 
powder that its stability fixed. The 
brightness the paint film pro- 
portion the leafed surface. The risk 
gas generation can paint which 
has been stored for period consid- 
erable and suitable precautions must 
taken prevent the accumulation 
moisture. Since aluminum paint reflects 
light, deterioration the surface very 
slow. The ability aluminum with- 
stand attack moisture will increase 
the life any surface painted with it. 
Aluminum paints function heat in- 
capacity, because the paint does 
not dissipate the heat readily 
5760 


5.4.6, 2.3.7, 2.3.9 


New Standard for Coating Thickness. 
New York University. 
Chem. Eng., 59, No. 201-203 (1952) 
June. 

After measuring the profile grit- 
blasted stecl surfaces and determining 
the effect various thicknesses or- 
coatings moisture penetration, 
should three times the profile 
Study the profile using Brush Dev. 
evaluation completed coating sys- 
tem using Magne-Gage determine 
film thickness finished coatings, and 
electrographic printing for 
penetration and under-film 
spreading moisture are discussed. Re- 
quired film-thickness for 
surface can quickly de- 
hed electrographic printing, II- 

5623 
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5.4.7 

Chlorinated Rubber Paints, Trav. Pein- 
ture, No. 10, 313 (1952). 

brush-application chlorinated 
rubber paints, the brush should well 
loaded and the paint must not too 
much worked over. unwise ap- 
ply the paints over fresh oil paint film. 
spray application, low pressure and 
wide nozzle should used. Chlorinated 
rubber paints are recommended for iron 
rather than wood, except where prim- 
ing coat based alkyd resin first 
5781 


5.4.7, 8.9.3, 5.4.5 

Durability Hot-Sprayed Bituminous 
Rust-Preventing Paints. 
Hansa, 89, 779 (1952); Brit. Shipbuild- 
ing Res. Assoc., No. 429 (1952). 

previous article (See NACE Ab- 
stract Card No. 846, Classified 5.4.7), 
the author recommended the use hot 
sprayed bituminous paints for protect- 
ing iron and steel against rust. this 
article, quotes the case steel 
pipe-line which was protected this 
way 1934, and which has recently 
been inspected and found per- 
fect condition, The contractors who per- 
formed this work employ three differ- 
ent spraying techniques. the first, 
the bitumen placed some 400 de- 
grees 33-gallon tank and sprayed 
oxygen-free gas under pressure. 
The second method similar, but the 
container has maximum capacity 
ten gallons and therefore more read- 
ily portable; the temperature main- 
tained heating the container, the pip- 
ing, and the spray gun electrically. 
the third method, small container 
part the spray gun; the bitumen 
melted electric heating and sprayed 


with heated compressed air.—RPI. 
5762 


5.6 Packaging 


5.6.1, 5.8.2 

The Prevention Corrosion Pack- 
aging. Part The Use Sodium Ben- 
zoate Corrosion Inhibitor Wrap- 
Applied Chem. (London), No. 
166-172 (1952) April. 

Sodium benzoates and other soluble 
benzoates can used for the produc- 
impregnation materials such paper, 
strawboard, regenerated cellulose films 
and waxed papers. Provided the chloride 
content the wrap sufficiently low 
before impregnation, 
tion effected for steel under adverse 
conditions storage and transport. The 
corrosion common non-ferrous metals 
the attack zinc (quite small for the 
plain cellulose film, rather heavier for 
the unimpregnated board) 
tially reduced the presence the 
inhibitor and attack upon solder and 
soldered joints suppressed. The waxed 
wrap noteworthy for marked in- 
crease the attack upon magnesium 
and upon 5770 


5.6.1, 5.8.2 

The Prevention Corrosion Pack- 
aging. Part II. Temporary Protectives 
from Rubber Latex and Other Aqueous 
Applied Chem. (London), 
No. 173-177 (1952) April. 

Metal articles can given strip- 


pable protective coating dipping 
cold concentrated rubber latex (prefer- 
ably vulcanized) which corrosion- 
inhibitor, compatible with the latex, 
incorporated. Sodium benzoate effec- 
tive for this purpose for steel and cer- 
tain other metals under adverse condi- 
tions storage transport. The so- 
dium salts certain other carboxylic 
acids may also used. The best all 
round protection (effective for cast iron, 
solder, tinplate and non-ferrous metals 
except cadmium and magnesium) af- 
forded sodium benzoate and 
0.4% sodium nitrite, each calculated 
the dry rubber content the latex. Pro- 
tective films which are hard and gen- 
erally non-strippable may also ob- 
tainable the addition benzoate 
emulsions other organic high poly- 
mers such polyvinyl acetate, poly- 
vinyl chloride and copolymers.—ZDA. 


5755 


5.6.1, 5.8.2 

The Prevention Corrosion Pack- 
aging. Part III. Vapour-Phase Inhibi- 
Applied Chem. (London), No. 178- 
183 (1952) April. 

many compounds examined 
vapor form moisture-laden air, num- 
ber will, varying degrees, confer pro- 
tection upon ferrous and 
ferrous metals when contained the 
same enclosed space. Certain esters 
(e.g. and iso-propyl benzoates, 
butyl benzoates and methyl cinnamate) 
afford good protection steel. Com- 
plete inhibition the corrosion steel 
and cast iron may effected moist 
air even when heavily contaminated 
with sulfur dioxide, certain amine 
carbonates. These compounds also pos- 
sess, marked degree, the property 
arresting the further corrosion 
iron and steel surfaces that have already 
become rusted exposure moist 
polluted air. The varied response the 
common non-ferrous metals amine 
carbonates noteworthy. Aluminum, 
zinc, chromium-plated steel, 
solder and soldered joints are protected, 
but the corrosion copper, copper-rich 
alloys and magnesium 
5756 


5.6.2, 5.8.2 

Latex Packaging Material for 
Machine Parts. Rubber, 13, (1952). 

good protective layer: (i) must not 
oxidize, and must give adequate protec- 
tion against oxidation; (ii) must thick 
enough give protection against me- 
chanical damage; (iii) must quickly 
and easily removable, Initially latex, 
while satisfying (ii) and (iii), did not 
satisfy (i), its water fraction caused 
oxidation metals. Subsequently cor- 
zoate and nitrite were incorporated into 
the latex. Coating methods are de- 
scribed, including the use heat-sensi- 
tive latex for the dipping process.—RPI. 


5750 


TAPPI, 35, No. 103A (1952); 
Fibre Containers, 36, No. 12, 154 (1951). 

Since 1945, polyethylene resins have 
found wide acceptance 
either modifiers for paraffin wax, 
unsupported thin films, thin films 
laminated papers boards. Poly- 
ethylene-modified wax mixtures may 
applied using conventional equipment 


without major alteration. Polyethylene 


coatings board paper are applied 
trusion lamination method. Lower 


lecular weights have been used with best 


results. certain cases, third 
involving application from hot 
being used. The advantages 
ethylene used conjunction with 
are: Resistance transfer 
before and after conversion; 
moisture-vapor-transfer resistance; good 
heat-sealing properties; and 


5.9 Surface Treatment 


5.9.2, 5.9.3 

Descaling, Derusting and Degreasing 
Ferrous Metal and Alloys Surface 
Before Painting. Trav, 
ture, No. (1952). 

critical survey and description 
given the methods used prepar. 


ing the surface ferrous ani 


alloys before applying coating, 
ing rubbing with stripping 
wire-brushing, sand- and 
ing, descaling with 
torch weathering with subsequent 
derusting, pickling with dilute sulfuric 
acid hydrochloric acid, 
ment and 


Importance the Preparation the 
Surface: Peening. (In French) 
Marpon. Metallurgie, 84, 463, 465 (1952) 
June. 

The problems preparing metallic 
surface before painting. and 
chemical cleaning. Special aitention 
paid peening; advantages over other 


mechanical methods.—MR. 5583 


Flame-Cleaning Steel Structures, 
Commonwealth Engr., 39, 225 (1952); 
Brit. Shipbuilding Res. Assoc., No. 
243 (1952). 

The use the oxy-acetylene process 
ity and for number applications has 
been adopted standard practice. Mill 
scale, which formed rolled steel 
principally occluded moisture, in- 
variably flakes during weathering and 
results the breakdown the paint 
covering it. When high-temperature 
oxy-acetylene flame passed over 
steel surface the correct speed, has 
the effect cracking loosening 
scale that not firmly adherent, 
means thermal expansion and 
traction. Rust which moisture pres- 
ically-combined water, removed 
dehydration. The surface should cleaned 
down after the passage the flame 
the paint applied while still warm 
The fluidity the paint 
surface, that spreads smoothly and 
rapidly, bringing the inhibitors into 
contact with the metal surface The 
between the paint coat and the parent 
metal considerably streng the 


drying rate accelerated; since 
the paint coating dries from 
side towards the surface, th: tendency 
for moisture retained the 


ing reduced. not cons nec- 


essary remove all scale the 
but only that which will 
the concentrated action 


Experience has shown scale 
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YOU KNOW HOW MUCH CORROSION 
COSTS PRODUCERS EACH YEAR? 


applied 
OF an ex. 
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good 
good 
ood flexi. 

5802 


ription 

g, Includ- 


covering 537 oil 
wells and 3,052 “sour” oil wells, 30% 


stripping, 


acetylene the wells and 80% the 
showed evidence corrosion at- 
tack. survey conducted the Natural Prevent corrosion carbon 
cali Gaso!:ne Association America showed that 
out 2,466 scattered gas and gas condensate wells steel and alloys 


46% showed corrosion damage and 
meta! losses. has been estimated that the over- 
all cost corrosion producing oil properties 
the United States runs high $500.00 per blisteri 


the 


Stop hydrogen embrittlement 


metallic 

nical and annually. Corrosion cost gas and gas-conden- 

ention ate wells has been estimated imatel 


$4.30 per MMCF gas produced, annual 
total $13,000,000.00. The total cost corrosion pumped, dumped, lubricated 
all these wells $263,000,000.00! 


5583 


While such figures certainly reflect the tremen- 

No. dous cost corrosion producers general, Available also solid stick form 
they may not show what the losses due corro- 

sion are your properties. Why not ask your 

Kontol engineer for corrosion survey? There Safe, easy handle. 

Mil obligation, and can show you how Kontol extraordinary precautions 

led inhibitors help you stop these profit-cutting cor- 

rosion losses. required 
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that withstands the action the high- 
cious remain fixed after the painting. 
The article concludes with brief de- 
scription the flame-cleaning rail- 


way 5645 
2.3.2, 5.4.5 

Shot-Peening (for Surface Prepara- 
tion Before Painting). Trav. 
peinture; Nos. 164-167, 208-211 
(1952). 

Experimental results are reported for 
the accelerated weathering painted 
steel panels prepared 
with fine and coarse shot illustrate 
the importance selecting grain size 
give surface roughness correspond- 
ing that obtained sand-blasting 
(absence deep pits) alternatively, 
this has not been done, selecting 
paint system specifically suit the 
rough surface; e.g., chlorinated rub- 
ber paint affords much better protection 
than oil-based paint, especially ap- 


5.9.4 

Hard Chromium Coating for Ferrous 
Parts. Diffusion Alloys 
Corp. Product Eng., 23, No. 164-166 
(1952) Aug. 

Plaint carbon, alloy steels and cast iron 
made heat, wear and corrosion resistant 
English process called Chromiz- 
ing. The process, including the effect 
alloying elements discussed. The 
adaptability Chromizing various 
components compared chromium 
plating and stainless steels and the rela- 
tive corrosion chromized 
materials various agents, such 
water, atmosphere, acids and alkalis, are 


tabulated. 5791 


5.9.4, 6.2.5 

Complex Stainless Parts Resist Cor- 
Polishing Co. Western 
Metals, 10, No. 51-52 (1952) June. 

Electropolishing gaining increasing 
acceptance among Western metal work- 
plants finishing process for 


. 


CORROSION ABSTRACTS 


stainless steel parts. During the process 
all areas even the most complex part 
receive identical polishing action and 
the very nature the action are 
also deburred. The chemically pure sur- 
face resulting from the electrolytic pol- 
ishing increases corrosion resistance 
the 400 series stainless steels under or- 
dinary operating conditions nearly 
450%. the case the 300 series the 
increase corrosion resistance even 
greater. Such special metals Inconel, 
Monel and Hastelloy also show similar 
gains corrosion 

5789 
5.9.4, 2.3.7 

The Porosity “Eloxidized” Layers. 
(In German). 
AND ARVID VON KRUSENSTJERN. Metallo- 
berflache, A97-A102 (1952) 
July. 

Discusses the protective effect vari- 
ous oxide coatings, and the formation 
macropores and micropores anodiz- 
ing pure aluminum. Various methods 
for judging the porosity layer are 
indicated. Results are interpreted. 
crographs.—BTR. 5619 


5.9.4, 6.4.4 


Getting the Most from HAE Coatings 
Metal Progress, 62, No. 
81-84 (1952) Sept. 

The HAE electrolytic process (Pit- 
man-Dunn Laboratories, Frankford Ar- 
senal, U.S.A.) produces very hard 
adherent non-metallic coating, 0.001 
0.002-inch thick, magnesium. Present 
paper indicates when HAE may used 
conjunction with other treatments 
(sealing, phosphating, zinc chromate 
paint, etc.), discusses the effect drill- 
ing and riveting, and mentions some 


mechanical tests the 
5604 


5.9.4 


Pretreatment Etch Primers the 
Finishing, No. 52, 185-189 (1952) 

The two-solution type etch primer 
established first coating medium 
the metal finishing sphere. Developed 
and introduced into American practice 
during the war, proved its value 
the basis simple paint protective 
schemes both steel and aluminum. 
During the past three years 
has been finding regular use England, 
not only specialized applications but 
also more general usage industrial 
metal finishing shops. This the first 
part article describing some re- 
sults obtained the examination 
etch primer which the two solutions 
are mixed manufacture and suitably 
5625 


5.9.4 

Pretreatment Primers for Metal 
Work, Chemist, 28, No. 
333, 441-445 (1952) Oct. 

Chemical pretreatments, composition 
pretreatment (or etch) primer paints, 
drying. Also results salt spray and 
humidity tests enamelled steel, alu- 
minum and brass specimens with vari- 
ous pretreatments. Other basis metals 
mentioned.—BNF. 5624 


5.9.4, 6.4.4 

The Surface Treatment Magne- 
sium. Australasian Engr., 
45, 72-75 (1952) March 


The most nearly chemically inert films 


magnesium are those consisting 
magnesium oxide. The most common 
types bath depositing film this 
sort are the chromium magnesium oxide 
and hydroxide. There are numerous 
modifications these two—the addition 
chlorides the acid chromate bath 
increase film thickness magne- 
sium-aluminum alloys and modification 
the acid content. Two other baths 
producing this type film consist 
chromic acid-permanganate mixtures and 
chromic acid-magnesium dichromate 
mixtures. table lists the chemical pre- 
treatments for magnesium alloys. Fluo- 
ride films magnesium are not very 
successful owing their thinness. Mag- 
nesium oxide films can produced 
the immersion magnesium boiling 
caustic solutions which may contain so- 
dium sulfate, phenol 
and small amounts nitrate cyanide. 
Organic compounds are used seal- 
ing medium for porous chromate 
fluoride films. The electroplating 
magnesium has advanced considerably 
recently. However, for purposes cor- 
rosion protection, other methods are su- 
perior. Magnesium alloys can painted, 
but contact must made between the 
paint and the metal itself, consider- 
able pre-treatment necessary, and the 
metal must painted immediately there- 
5556 


5.9.4 

Phosphate Coating Cleans and 
Coats One Operation. Machine De- 
sign, 24, No. 185 (1952) June. 

Rustclean 12, 15, 151, 152, 153 and 
121 concentrated liquid form for wa- 
ter dilution, remove rust, tarnish and 
light oil and form phosphate base for 
organic finishes steel, iron, alumi- 
num, zinc and cadmium and removes 
tarnish copper and alloys. Special 
inhibited grades for precision parts re- 
move rust without attack steel and 
will prevent hydrogen embrittlement. 
They contain mild acid with less corro- 
sive action than pickling compounds and 
have toxic fuming vapors. Two 
types are available, one for sponge 
brush application and the other for im- 
mersion. They are produced Octagon 
Processes 5542 


5.9.4 

Fast Phosphating Process. Machin- 
ery Lloyd, (Overseas Ed.), 24, 103-104 
(1952) July 

The Walterisation “PHO” process 
and new development it, the “E” 
process, which enables extension mass- 
production work such the manufac- 
ture vehicles, aircraft and shipping 
where strongly resistant 
coating essential—MR. 5532 


5.9.4 
Phosphate Coating Compound. Elec. 
Mfg., 50, No. 154, 156 (1952) Sept. 
Detrex 79, water soluble compound 
that cleans and phosphate-coats steel 
and iron parts one operation. The 


rust-resisting surface serves base 
for paint 5490 


5.9.4, 5.4.5 

Phosphating Metallic Surfaces. 
Pitture Vernici, No. 143- 
149 (1952). 

The characteristics phosphate lay- 
ers steel are described and original 
work the assessment the efficacy 
phosphating inhibiting corrosion 
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under paint films reported. Steel panels 
and tubes, differently pretreated and 
phosphated (or not), subsequently coated 
with primer and alkyd-based fin- 
ishing wax, were submitted the salt 
spray test. The tabulated results illus- 
trate the advantages phosphating, 
e.g., the onset rusting occurred 
about days the non-phosphated, 
and 26-44 days the phosphated, 
substrates. The procedure particularly 
efficacious mechanically polished 
steel, but less pickled 


5.9.4 

Surface Treatments Metals With 
Peroxygen Compounds. Precision Metal 
Molding, 10, No. 12, 53-56, (1952) Dec. 

Role played peroxygen compounds 
treating metal surfaces. Staining and 
passivating procedures are given ex- 
amples surface treatment produce 
oxide film. Copper cleaning process 
describes the second type treatment 
removal surface components oxida- 
tion. Etching and stripping procedures 
belong the third type treatment 
which dissolves removes metal sur- 
faces. Fourth type treatment the use 
hydrogen peroxide control the 
chemical composition the process so- 
lutions used phosphatizing iron and 


5.9.4, 2.3.9 

Radiometric Study Phosphating 
Problems. STANLEY AND PAUL 
CHAMBERLAIN. Metal Finishing, 50, 
113-116 (1952) June. 

number problems pertaining 
phosphating steel were investigated. 
Results indicated that iron from the so- 
lution becomes integral part the 


phosphate coating; residual phosphate 
present work after grit sand- 
blasting; and rephosphating after grit 
sand-blasting results lower proc- 
ess efficiency than after chemical re- 
moval the original coating. 


MR. 5515 
5.9.4, 6.2.4 

Chromizing Steel Provides Corrosion. 
Wear Resistance. Western Metals, 10, 
No. 54-56 (1952) Sept. 

Superior heat, corrosion and wear re- 
sistance provided ordinary low- 
alloy steel relatively new chromizing 
process carried out the Chromizing 
Co. California. Advantages the 
process,: successful applications, and the 
chromizing procedure are discussed.— 


INCO. 5798 


5.9.4, 6.4.2, 2.3.7 

Surface Treatment and Finishing 
Light Metals; Part AND 
Pinner. Sheet Metal Inds., 29, No. 
307, 1027-1036, 1040 (1952) Nov. 

The series continues with discus- 
sion physical and chemical properties 
anodic coatings, especially coating 
methods including direct microscopic 
measurement and break-down voltage 
and destructive methods including 
dissolving the coating and dissolution 
the metal. Coating porosity discussed 
and method for its determination 
outlined. The adhesion the coating 
normally much better than that elec- 
trodeposits but the film tends weak 
vertical the surface. When bent the 
coating cracks parallel lines but will 
not strip electrodeposits do. gen- 
eral adhesion the film increases with 
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increasing temperature, acidity and the 
use direct current, well low 
current densities and longer treatment 
time. Hardness, abrasion resistance and 
flexibility anodic coatings eight 
aluminum alloys are compared and the 
methods obtaining results are outlined. 
The corrosion resistance anodic coat- 
ings discussed and tables give corro- 
sion resistance sealed coatings and 
different anodic coatings, also corrosion 
tests various anodic coatings and 
effect film thickness the break- 
down voltage. Dielectric constant and 
breakdown voltage are discussed under 
the electrical properties film and 
finally thermo-properties are considered. 
references are 5807 


5.9.4, 6.4.2 

Anodizing Aluminum with Sulfamic 
Acid: Comparison Sulfuric, Oxalic 
and Sulfamic Acid Processes. SAKAE 
TAJIMA, YASUYUKI AND TOSHIRO 
Metal Finishing, 50, Nos. 
and 11; 67-71, 65-69 

The anodizing 99% aluminum sheet 
with sulfamic acid was studied. Full de- 
tails are presented the experimental 
conditions. The use D.C. current 
density gave satisfactory 
films acid above 7.5% concentration 
and 7.5% concentration was the opti- 
mum current density for good abrasion- 
and corrosion-resistance the film. 
Films formed are rough formed 
Better films may produced 
temperatures above degrees but 
they are still inferior films. Bath 
temperatures may vary between 
and degrees Steam-sealing 
the film produced degrees 
very effective. The film nearly 
colorless with higher bath temperature 
and concentration. The film was 
greenish higher temperatures. Super- 
able the abrasion- resistance and ap- 
pearance the film. Comparison with 
sulfuric acid and oxalic acid films formed 
shows that the thickness 
films anodized for minutes was about 
the same all cases, but after min- 
utes those from sulfamic acid were thick- 
est. Abrasion-resistance was highest 
sulfamic acid films and was the corro- 
sion-resistance and affinity for dyes. 
5820 


5.9.4, 6.4.2 

The Effects Steam Sealing the 
Character the Film Anodized Alu- 
minium (Oxalic Acid Process). NAKA- 
YAMA AND Light Metals 
(Japan), No. 86-87 (1952) May. 

The sealing anodized aluminum 
which had been treated with aque- 
ous solution oxalic acid was studied. 
The following results were noted: (1) 
With the sealing time constant 
minutes and the steam pressure variable, 
the corrosion resistance the anodic 
oxide film increases the ratio 10.6 sec. 
per pound per square inch, the in- 
crease steam pressure. (2) With the 
steam pressure constant pounds 
per sq. inch, and the sealing time varia- 
ble, the corrosion resistance the film 
increases direct proportion the in- 
crease sealing time. The abrasion 
resistance decreases 

712 


5.9.4 
Chromate Protective Coatings. 


Allied Res. Prods., Inc. 
uct Eng., 23, No. 127-129 (1952) Sept 

Chromate surface 
reduce metal loss caused 
sion, provide firm and intimate bond 
for paint and enhance the surface ap- 
pearance metals. These finishes were 
successfully applied zinc, 
copper, brass, bronze, magnesium 
more recently, 
properties 
are covered.—INCO. 5728 


5.9.4 

Phosphoric Acid Treatment 
Paint Adherence, Corrosion Resistance 
Patton. Iron Age, 170, No. 138. 
139 (1952) July 17. 

Temprite Products Corp. employs the 
Nielizing process for metal 
ditioning which uses acid 
base surface conditioner clean 
metals and condition them for painting 
Steel parts are cleaned 180 degrees 
2-3 minutes. This followed hot 
water rinse for zinc-coated Un- 
coated steel parts receive 
metal surface. After drying, 
are spray-painted and dried infra- 


red oven 275 degrees 
—INCO. 5692 


5.11 
Corrosion 


Corrosion—Design Out! 
Mears. Can. Metals, 15, No. 24, 
(1952) May. 

Good designing reduces crevice cor- 
rosion and localized corrosion due 
stray currents, concentration ions and 
high stresses. The selection proper 
materials, protective coatings and ca- 
thodic protection 

5540 

Reduction Wear and Corrosion 
Suitable Design and Choice Materi- 
145-148 (1952) May. Digest, 
No. 245-246 (1952) Aug. 

Consideration design must com- 
bined with correct choice materials 
structural components engineering 
are withstand corrosion 
Various examples are cited where 
change either design substitute 
one material for another, such 
special cast iron place man- 
ganese steel, has reduced failures 
wear and corrosion. Proper lubrication 
and correct arrangement channels 
largely reduces wear sliding 

5713 


Diagrams.—INCO. 


MATERIALS 
CONSTRUCTION 


6.2 Ferrous Metals and 


6.2.1 

Stainless Steels and Other 
Alloys. Luce. Duriron 
Eng. Chem., 44, No. 10, 
Oct. 

Methods for conserving cri 
ments stainless steel contin 
highlighted. When practicable, 
stitution essentially 
(AISI 400 series) for conventi 
types was suggested. Much 
mation was reported such 
topics corrosion, heat 
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ONE SiMPLE single product 
will clean wide variety residual materials from 
iron and steel tanks—and the same time protect 
the cleaned surfaces against rust and corrosion. 


PROVEN under actual working conditions, SOLVAY 
Nitrox combines the efficient cleaning action caus- 
tic soda with the long-established inhibiting action 
sodium nitrite. 


EASY-TO-USE, uniform composition and positive 
action, Nitrox fills long-standing need for single 
product replace the several materials previously 
used. This simplification lowers labor costs re- 
duces possibility eliminates multiple op- 
erations and added equipment. 


LENGTHENS LIFE present Nitrox 
being successfully used remove residues from 
cargo tanks light oil service and pro- 
tect the insides these tanks from corrosion re- 


Soda Ash . Caustic Soda Chlorine Potassium Carbonate Calcium Chloride 

Caustic Potash Sodium Nitrite Ammonium Chloride Snowflake® Crystals 
Para-vichlorobenzene + Ortho-dichlorobenzene +» Monochlorobenzene 
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turn trips. Nitrox can also used the cleaning 
and protection variety industrial containers 
such stationary tanks, drums and tank cars. 


CLEANS GIVES LONG-LIFE PROTEC- 
TION. Nitrox will remove many inedible oils, chlori- 
nated solvents, organics and similar stubborn, cling- 
ing substances. After cleaning, Nitrox leaves film 
the surface that protects against rust and 
corrosion. 

For Technical Service and information cost 
obligation, write your nearest Solvay office. 
*This method cleaning and treating tank ships and containers 


Hydrocarbon service covered patents and licensed Shell 
Development Company. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL DYE CORPORATION 

BRANCH SALES OFFICES: 


Boston * Charlotte * Chicago * Cincinnati * Cleveland * Detroit * Houston 
New Orleans * New York * Philadelphia * Pittsburgh * St. Louis * Syracuse 
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physical and mechanical properties, weld- 
ing and other fabrication means and 
typical applications. High-silicon irons, 
iron-nickel alloys and austenitic manga- 
nese steels are included the review. 


287 5612 


6.2.2, 2.3.6, 3.2.2, 3.7.4 

the Structure Spheroidal Graph- 
ite Cast Iron. 
Tech.-Wiss. Metallkunde Gies- 
sereiw, No. 6-8, 323-334 (1952). 

Erroneous assumptions regarding the 
crystallization mechanism spheroidal 
cast iron and their refutation au- 
thor’s investigations and test data. Dif- 
ference structure between spheroidal 
and lamellar graphite cast irons. Etch 
test for revealing structure. 
Identification inclusions developed 
etches and characterized “walls.” In- 
vestigation into nature magnesium 
sions, such magnesium oxide, magne- 
magnesium phosphide, 
magnesium nitride, magnesium silicide, 
magnesium carbide and magnesium hy- 
dride. Particulars methods analy- 
sis employed. Results metallographic 
studies inclusions. Application 
etchants detection sulfides. Reac- 
tion various etchants with inclusions 
occurring matrix. Principal nature 
inclusions. and determined 
analysis. Presence magnesium sul- 
fide confirmed chemically and metallo- 
graphically. Problem occurrence 
magnesium oxide. Effect magnesium 
treatment cast iron upon number and 
kind nuclei present it. Influence 
“structure” nuclei development 
graphite structure. Translation obtain- 
able from Henry Brutcher, Technical 
Translations, Box 157, Altadena, 
California. 5835 


6.2.2 

Acids- and Heat-Resisting Properties 
Repts. Casting Res. Lab., 
Waseda Univ., Tokyo, No. 17-19 
(1952). 

Nodular cast iron, commercial cast 
iron and steel were tested for acid and 
heat-resisting properties. Nodular iron 
did not corrode much ordinary 
iron town water, but corroded rapidly 
sodium chloride solution and 
furic acid. Results showed that nodular 
cast iron superior cast iron re- 
sistance oxidation and growth.— 


INCO. 5636 


Investigation the Mechanical Prop- 
erties and Sea Water Corrosion Charac- 
teristics Nodular (Ductile) Cast Iron. 
Experiment Station, Report No. 
101717, NS-013-118, June 16, 1952, pp. 

Report prepared the metallurgical 
properties nodular cast iron with 
brief discussion the history and the 
current limitations this material. Re- 
sults tensile, impact, shock, fatigue 
and corrosion tests performed as-cast 
and heat treated material are described. 
Corrosion tests, including the rotating 
bar and trough and the rotating disc 
test, were made natural sea water 
Harbor Island Testing Station. Pit- 
ting attack was uniform over the sur- 
faces the as-cast and heat treated 
disc nodular cast iron. The as-cast 
bar specimens were covered with layer 
corrosion products which resisted the 
erosive action the water and shielded 
the underlying metal from attack. the 
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heat treated condition, this protective 
scale did not resist the erosive action 
and corrosion-erosion continuously oc- 
curred. was concluded that fully an- 
nealed nodular iron suitable material 
for shipboard applications, Tables, illus- 
trations and eight references 
5599 


Tentative Specifications for Nodular 
Iron Castings-ASTM Designation: 
A339-51T. Foundry, 80, No. 203-204 
(1952) April. 

Foundry data sheet covers property 


specifications for castings made nod- 
ular 5493 


6.2.3, 3.2.2, 3.7.4 

The Stress-Corrosion Cracking 
Mild Steels Nitrate Solution. 
Iron Steel Inst., 172, 149-162 
(1952) Oct. Metal Ind., 81, No. 16, 305 
(1952) Oct. 17. 

Discusses reason for formation in- 
tergranular macro-cracks mild steels 
subject static stress and corrosive en- 
vironment boiling cadmium-ammonium 
nitrate solution. Significance the work 
the relationship between carbide dis- 
tribution material and its tendency 
this type failure. further relation- 
ship indicated between lattice distor- 
tion grains and tendency stress- 
corrode. Results indicate that susceptible 
mild steels have almost continuous 
distorted ferrite the grain-boundary 
region. Suggests theory that this distor- 
tion sufficient make boundary re- 
gions anodic rest the grain. Graphs, 
photomicrographs and tables. refer- 
ences.—BTR. 5684 


6.2.4, 3.2.2 

Influence Hydrogen the Proper- 
ties Low-Alloy Steels. 
Stahl und Eisen, 72, 1168-1169 (1952) 
Sept. 11. 

chromium-molybdenum, nickel, 3.5% 
Effects hydrogen elongation, yield, 
impact, reduction area tensile 
properties are given. Steels were tested 
after varying heat-treatments 


various forms. Relationship between 
brittleness and flakes 

5626 
6.2.5 


Cast Alloy Reference Sheet: “FA-20.” 
Morr. Cooper Alloy Foundry Co. 


Chem. Eng. Progress, 48, No. 208 
(1952) Apr. 
Chemical composition 


treatment and physical and mechanical 
properties 20-29-2-3 chromium-nickel- 
molybdenum-copper alloy, commonly 
known “FA-20.” This alloy, prima- 
rily developed for resistance sulfuric 
acid, also has good corrosion resistance 
other chemicals including acids, both 
organic and inorganic, alkalies and or- 
ganic materials. 
ratings are 5703 


6.2.5, 3.7.3 

How Weld Stainless Steels. 
Spencer. Welding Engr., 37, 45-53 
(1952) Oct. 

Discussion above includes welding 
methods manual arc, automatic arc, 
inert gas, gas 
Chrome-nickel 
steels are dealt with. Corrosion resist- 
ance mentioned and structure shown. 
Tables, diagrams, photographs and mi- 


BTR. 5763 


Seventeen Chromium 
places 18-8 Many Weldments, 
Armco Steel Corp. Irom Age 
169, No. 26, 97-100 (1952) June 
170, No. 128-132 (1952) July 

Seventeen chromium steels properly 
handled show good corrosion 
ance 18-8 welded parts. The 
nium stabilized chromium 
Type 430 titanium, easier 
when the right welding practice 
Both 430 and 430 titanium show 
distortion welding than ay. 
stenitic chromium-nickel filler metal 
often used join chromium steels 
secure ductile weld metal the as. 
welded condition, For 430 and 430 tita. 
nium 308 (20% chromium-10% nickel) 
covered electrode 308 bare rod 
generally selected, although almost any 
austenitic welding material such Types 
309, 310 347 can applied. Gas torch 
welding should not used Types 
430 430T grades grain growth 
and/or carbon pickup may occur. Shielded 
welding prevents loss titanium 
430T. Preheating when using 430 
trodes minimizes the pinhole conditions 
sometimes encountered. When spot weld- 
ing cross wire joints mutual indention 
from 20-30% the wire diameter 
used and proper current from 1-10 cycles 
then selected. Fabrication stainless 
wire products discussed. Tables and 
are 


6.2.5, 4.3.2 

Highly Alloyed Stainless Has More 
Acid Resistance. (Welding 
thington Corp.). Iron Age, 170, No. 
135-139 (1952) July 10. 

Stainless steels highly alloyed with 


mium show excellent corrosion resist- 
ance wide range sulfuric acid 
concentrations. These alloys can 
welded. Tests show that presence 
sigma and the copper-rich phases may 
seriously reduce corrosion resistance 
highly active solutions. Control com- 
position and annealing 1900-2100 de- 
grees are recommended. Results 
20% chromium-23% nickel-3% molybde- 
num-2% copper are Photomi- 
crographs, graphs and references are 
5784 


6.2.5, 8.9.1, 5.9.4 

Aircraft Industry Takes Cautious 
Attitude. Metal Progress, 62, 105-109 
(1952) Sept. 

Series brief articles stainless 
steels the aircraft industry: 
Maker Collecting Data Service Life, 
Leach; Polish and Plate Pre- 
and High Corrosion Resistance Chro- 
mized Coatings, Hoar. Includes 
table heat-treating temperatures 
wrought chromium-iron 


6.2.5 

Chromium-Iron Castings. 
62, 112-113 (1952) Sept. 

Two articles follows: 
18-8 Types With Straight 
Nickel Good for High Chromium- 
Iron Alloys, Harvey Harrison. Me- 
chanical properties and corrosion 
are discussed.—BTR. 5530 
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HEAVY DUTY 
SELENIUM STACKS 
HEAVY DUTY TRANSFORMER 
CLASS WORKMANSHIP 
ALL-WELDED 
11-GAUGE CASE 
CUSTOM MADE YOUR 
INDIVIDUAL NEEDS 


When you need withstand the most rugged con- 
ditions performance and durability rely B-K 
Rectifiers, the Rectifiers with the VITAL INGREDIENTS 
plus the HIGHEST QUALITY METERS and AUXILIARY 
EQUIPMENT that assure you dependability and 
quality workmanship every time. 

qualified B-K engineer will glad help you 
with your corrosion problems ANY TIME and 
EXTRA CHARGE you. Feel free call B-K for this 
service! 


YOUR NEAREST B-K 
REPRESENTATIVE HELP YOU WITH 
NEXT INSTALLATION 


DISPLAY 
PIEA CONVENTION 
APRIL 6-9 
DALLAS, TEXAS 
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6.2.5, 3.7.4 

Border Cases the Corrosion Stain- 
less Steels. Werkstoffe Kor- 
rosion, No. 9/10, 325-328 (1952) Sept./ 
Oct. 

Nickel-chromium stainless steels gen- 
erally have given excellent service, but 
has happened that unexpected corro- 
sion set when these materials were 
used under identical conditions. Slight 
changes molecular structure may 
cause such phenomena, Crystallization 
carbides can produce base metal 
low chromium content which then 
longer stable toward some chemicals. 
Thermal influences, such welding, can 
change the molecular structure and de- 
crease corrosion resistance. Eutectoid 
steels are influenced their stability 
through different phase distribution. Oc- 
casionally possible that corrosion 
can caused interference the 
lattice Galvanic corrosion has 
occurred due differences the ana- 
lytical composition various parts 
the same apparatus. Common methods 
for testing corrosion are longer ade- 
quate such cases and other methods 
must used. X-ray studies are used 
5681 


6.2.5, 3.7.3 
Cutting and Welding Stainless Steel. 
Petroleum, 15, 331-332, 334 (1952) Dec. 


Discusses above methods which en- 
ables, heat, corrosion-resistance and other 
valuable properties this metal 
more widely used. Also considers ways 
which welded joints should fin- 
ished.—BTR. 5674 


6.3 Non-ferrous Metals and 


6.3.3 

Preliminary Study the Oxidation 
and Vapor Pressure Chromium. 
trochem. Soc., 99, 402-406 (1952) Oct. 


report reactions chromium 
with oxygen 7.6 mercury and 
temperature reactions chromium 
high vacua. Graphs and tables. refer- 
ences.—BTR. 5488 


6.3.6 


Examination (Copper) Nails from 
Submarine Remains the Greco- 
Roman Epoch. GRAMME AND 
WEILL. Rev. Met., 49, No. 524- 
530 (1952). 

Two nails the Roman Greco- 
Roman epoch, one from Mahdia and one 
from Anthéor, were examined spectro- 
scopically and X-rays. The X-ray re- 
sults the Anthéor nail appeared mis- 
leading and the point was cut off; the 
section was unexpectedly hard and 
blue color. The basis metal this nail 
was nearly pure (98.5%) copper-identi- 
cal with that the other nail, which 
had suffered deterioration—but the 
point had been completely converted 
the sulfide. The nature the impurities 
present suggests Spanish origin the 
copper mineral, probably Spanish sul- 
fide treated Italy. Gramme and Weill 
relate this conclusion the facts known 
from the history metallurgy and spec- 
ulate the mechanical treatments that 
the nails had probably received and re- 
late the action submarine bacteria 
the corrosion observed. They conclude 
that copper immersed the sea oxi- 
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dized when oxygen has access the 
metal, becomes sulfurized the absence 
oxygen and remains unattacked 
only slightly attacked the absence 
oxygen, sulfates, other corroding 
agents. This explains the difference 
the state preservation the two 


6.3.10, 2.4.2 

Studies Anodic Behaviour Nickel: 
Helv. Chim. Acta, 35, No. 1304-1310 
(1952). 

Description apparatus and technique 
for these studies. Transition from active 
condition stopped condition and back 
was investigated. potential 
was found, characteristic interme- 
diate electrode state, leading either 
passivation activation and from which 
for sufficiently small potential-adjustments 
transition either end-state slowly 
ensues. Critical potential sensitive 
hydrogen ion concentration; strongly 
affected presence chlorine ions.— 


INCO. 5834 


6.3.10 

Haynes Stellite Co. Chem. Eng., 59, No. 
(1952) June. 

Forms available, fabrication and appli- 
cations Hastelloy are discussed. 
Mechanical properties and chemical com- 
position giving nickel content are tabulated. 
Temperature concentration charts indicat- 
ing the corrosion resistance Hastelloy 


over 150 corrosives are given. 
5803 


6.3.10 

Haynes Stellite Co. Chem. Eng., 59, No. 
(1952) Aug. 

Chart presentation the corrosion 
resistance Hastelloy (Si 8.5-10.0%, 
number corrosives, with data me- 
Hastelloy best known for its ex- 
ceptional resistance sulfuric acid 
all concentrations and all tempera- 
tures. The alloy has good resistance 
many other corrosive media, such 
phosphoric acid, organic acids and acid 
5800 


6.3.10, 7.6.1, 8.8.1 

Nickel and Nickel-Base Alloys. 
and Eng. Chem., 44, No. 10, 
2325-2338 (1952) Oct. 

Current annual review published 
references relating nickel and nickel 
alloys containing 40% more nickel 
appreciable quantities cobalt. De- 
velopment new alloys improve- 
ments present ones and studies 
their physical properties; developments 
the fabrication and working these 
alloys and developments the applica- 
tions with reference the chemical and 
process industries are covered. 293 ref- 
5783 


6.3.10 

Examples Industrial Application 
based the Properties and Character- 
istics Nickel and Its Alloys. (In 
Portuguese). Horace 
ABM (Bol. Assoc. Brasil. Metais), 
48-76 (1952) Jan. 

Discusses pure semi-pure nickel, 
alloys with high and low nickel content 
and their application with respect re- 
sistance corrosion, resistance heat, 
magnetic and electric effects and im- 
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provement their physical and 
properties. Includes photographs, 
erences.—BTR. 5618 


6.3.10, 3.8.4, 3.2.3 

Films Nickel Foil. Moore 
10, 916-920 (1952) Oct. 


Rate growth the layer nickel 


ide nickel was studied from 


film thickness increases according 
parabolic law dy/dt k/y, the rate con. 
stant being, theory, equal 2D, 


where the self-diffusion 


nickel nickel oxide. The 
and heats can 
preted terms the formation, 


ciation and migration cationic 


the oxide. Tables, and 
references.—I NCO. 


6.3.10 
Cast Alloy Reference 


Chem. Eng. Prog., 48, No. 320 (1952) 
June. 

corrosion resistant cast 
nickel. Applications, composition, 


chinability, heat treatment, 


and mechanical and physical properties 
nickel are considered. The 
tion .2-.7% carbon, 99% 
1-1.5% silicon, iron. table 
ing the ratings the corrosion 
ance nickel acids, alkalies, salts 
gases, organic materials various 
other materials 
5600 


6.3.10, 3.5.9 

New High Temperature Alloy. 
rials and Methods, 36, No. 98-99 (1952) 
Aug. 

New alloy for high temperature 
ice, Hastelloy contains 0.15% carbon, 
22% chromium, molybdenum, 45% 
nickel and rest iron. Tests show that the 
alloy has excellent forming 
tics, good high 
and high resistance oxidation. com- 
parison wrought Hastelloy and 
Multimet (N155) given table form 
5582 


6.3.10 

The Nickel Situation. Senate, 
Ann. Report 1952 Metal Finishing, 
No. 63-65 (1952) Mar. 


Investigation the critical shortage 
nickel. Article describes briefly the 
consumption, conservation, gray market, 
and the regulation prices 
Falconbridge Nickel Mines 
ritt Gordon Mines Ltd., Canada, 
others are discussed. Tables statistics 
are 


6.3.11 

Metallographic Investigation 
Hot Brittleness Corroded 
Apparatus. (In German). 
197 (1952). 


Sections from platinum 
damaged arsenic, bismuth, 
phorus silicon, were 
about 850 degrees The eut 
ing process giving rise hot 
melting the second phase the 


ples containing arsenic, 
silicon was observed (in 


| 
| Ste 
| 
4, 
: 
| 
| 
rar 
E 
WAS 
; 
q 
4 
a 
q 


1954 CORROSION ABSTRACTS 


For its North Dakota products line the 
Standard Oil Company (Indiana) selected 


Oxid 
C., 48, Pt 


nickel ox. 
The 
ding the 


Light-weight, reinforced 


Tate con. 
rily 
vacancies 
and 


3597 


Nickel, 
undry Co, 


cast 
veldability 
properties 
composi- 
able 
lies, salts, 
various 
5600 


(1952) 


ture 
carbon, 
45% 
that the 
properties 
com- 
and 


ible form. 


Senate, 
Business, 
shing, 50, 


shortage 
riefly the 
market, 
Inco, 
nada, and 
statistics 


the 
Platinum 

5/6, 


pparatus, 
ge up 10 
The 
the sam- 
horus 
with 


TRANSHIELD 


PIPE LINE FELT 


JOHNS-MAN t 


PRODU 


Stretching distance 200 miles from Mandan, 
Moorhead, Minn., the new products pipe line 
will valuable link connecting the new Mandan 
refinery with the mid-western products pipe line sys- 
tem the Standard Oil Company (Indiana). 


assures effective protection for enamels 


the job shown above, coating and wrapping rates 
17,000 feet per day were reported. This remark- 
able record tribute Transhield’s special tear- 
free reinforcement. This reinforcement accom- 
plished through the use continuous glass yarns, 
parallel spaced centers. 


Designed for average soil conditions, Transhield 
light-weight felt composed coal-tar saturated 
asbestos. This time-tested material assures effi- 
cient barrier between pipe line enamels and earth 
loads soil stresses. 


outer sheath retard cold flow, Transhield 
takes advantage the full thickness the enamel 
coating—working effectively toward preserving 
continuous film enamel the pipe line. 


Long-Length Rolls Available 800-ft. rolls 
for traveling power-driven coating 


and wrapping machines. Other lengths can fur- 
nished suit your method application. Widths 
are from 36”. 


Johns-Manville has developed three wrapping ma- 
terials for pipe line protection: 


J-M Asbestos Pipe Line Felt (perforated 


unperforated)—for severe soil conditions. 


J-M Transhield Asbestos Pipe Line Felt—for aver- 
age soil conditions. 


J-M Trantex polyvinyl pressure sensitive tape—for 
pipe line corrosion protection where ease applica- 
tion important such when coating field joints 
mill-wrapped pipe making emergency pipe line 
repairs. 


For further information write Oil Industry Depart- 
ment Johns-Manville, Box 60, New York 16, 


Johns-Manviile ASBESTOS PIPE LINE FELT 


99a 


ong 
4 


the platinum equilibrium diagrams) 
590-598 degrees 582 degrees and 
822-824 degrees and the bismuth 
sample 712-716 degrees The cor- 
roded apparatus also shows cold brittle- 
ness.—BNF. 5745 


6.3.11 

The Precious Metals. Materials and 
Methods, 35, 133, 135 (1952) May. 

Data sheets cover gold, silver, plati- 
num, palladium, rhodium, ruthenium, 
osmium and iridium with respect 
physical and mechanical properties, fab- 
rication, corrosion resistance, available 
forms and 5579 


6.3.13, 6.3.5, 6.3.20, 6.3.16, 6.3.9 

Corrosion: Corrosion Resistance 
Tantalum, Niobium, Zirconium, Tung- 
sten and Molybdenum Metals Dis- 
cussed. Mars Fontana. Ind. and Eng. 
Chem., 44, No. 71A-72A, 74A (1952) 
July. 

The resistance tantalum, niobium, 
zirconium, tungsten, and molybdenum 
acids, alkalies and various chemicals 
decreases approximately the order 
named, Tantalum not attacked wet 
dry halogens hydrogen peroxide 
the temperatures and concentrations 
normally encountered chemical proc- 
esses. also unaffected hydro- 
chloric acid with without ferric chlo- 
ride. Its excellent corrosion resistance, 
combined with high strength properties, 
permit the use very light sections, 
such 13-20 mil tubing sheet, with 
ensuing economy and high heat-transfer 
rates. attacked, however, hydro- 
fluoric acid and hot concentrated sul- 
furic acid, and not recommended for 
use with alkalies. 

room temperature, niobium has 
good resistance various organic acids 
and also mineral acids, except hydro- 
fluoric and hot concentrated sulfuric and 
hydrochloric acids. Its resistance 
acids, including aqua regia and ferric 
chloride better than that zirconium, 
but its resistance caustic consider- 
ably inferior. 

When chemically deposited copper 
and steel, both tantalum and niobium 
have been reported give complete pro- 
tection against nitric acid for 2-3 
months. 

Zirconium exhibits good resistance 
acids and alkalies except for hydrofluoric 
acid, concentrated sulfuric acid, hot con- 
centrated hydrochloric acid and aqua 
5563 


6.3.14, 1.5, 5.3.2 

Tin and Its Alloys. NEKERVIS. 
Ind. and Eng. Chem., 44, 2360-2364 (1952) 
Oct. 

Annual construction-materials review. 
Previous work reviewed which covers 
tin alloy electroplating, electrotinning 
and immersion tinning practice, electro- 
tin plate manufacture, tin-plate produc- 
tion, corrosion resistance tin plate 
containers, corrosion resistance other 
tin coatings, hot-dip coating, soft sol- 
ders and tin-containing materials. 102 
references.—BTR. 5711 


6.3.15 

Final Report Development Pro- 
tective Coatings for Titanium and Ti- 
tanium Alloys, June 1951-August 31, 
NER, Morris FEINLEIB, 
search Foundation, Sept. 16, 1952. pp. 
Methods for obtaining adherent electro- 


100a 


deposits titanium were investigated. 
Excellent adherence copper electro- 
deposits was achieved subjecting ti- 
tanium anodic etch bath based 
hydrofluoric acid and ethylene gly- 
col. Operating variables are discussed; 
they can adjusted give electro- 
polished well etched surfaces. The 
bond between plate and basis metal ap- 
pears mechanical. Lesser adher- 
ence was obtained cathodic 
treatment “zinc strike” based 
hydrofluoric acid and ethylene glycol.— 


NSA. 5742 


6.3.15 

Advantages Titanium. SAE Jour- 
nal, 60, 78, (1952) July. 

Titanium’s big advantage its high 
strength/weight ratio. basis, 
titanium can replace aluminum and, be- 
low 1,000 degrees stainless steel. 
Many titanium’s other characteristics 
result from its affinity for oxygen, car- 
bon, and nitrogen, which embrittle. For 
example: Titanium costly pro- 
duce because air must excluded and 
carbon crucibles are out the question. 
Furnaces must have layer solid ti- 
tanium between melt and wall. Above 
about 1,000 degrees titanium picks 
the three contaminants readily and 
loses strength fast that useful 
only flame barrier—but very effec- 
tive that use. The oxide film that 
titanium forms temperature 
makes completely resistant 
water and appreciably resistant chlo- 
rine and other bleaches. Titanium forges 
satisfactorily 1700-1800 degress and 
rolls well 1400-1600 degrees 
upper limits being set oxidation and 
the lower ones ductility. The pure- 
metal grades cold work without damage, 
with moderate strain hardening. Alloys 
can cold worked about 25% between 
anneals. Commercially pure titanium can 
welded with itself processes that 
exclude air. Machining requires slow 
speeds, heavy cuts, positive pressures 
and very sharp tools because tita- 
nium’s tendency gall and its low ther- 
mal conductivity. Oxide scale, allowed 
remain titanium, will quickly dull 
the hardest tools. Plentiful titanium 
is, will probably never cheap 
aluminum stainless steel because 
production 5819 


6.3.15, 4.6.11 

Corrosive Resistance Titanium. 
Westinghouse Engr., 12, 114-117 (1952) 
July. 

Titanium possesses anomalous set 
herently reactive metal. Yet one its 
major uses will established its 
ability resist corrosion. self-pro- 
tecting metal, titanium best known 
for its indifference sea water. this 
respect, has peer among common 
engineering materials. has been sub- 
jected Naval test stations the cor- 
rosive action sea water for extended 
periods under all conditions expo- 
sures, with observable attack. Speci- 
mens exposed for three years salt 
atmospheres feet from the breakers 
retained their original lustre. This prop- 
erty naturally suggests many marine ap- 
plications. mention but few, there 
are lightweight piping systems handling 
salt water, condenser tubes operating 
with high water velocities, plumbing 
fixtures and pump rods and rotor shafts. 
Relative economics will determine how 
many the large-tonnage 
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marine applications titanium can 

itself from stainless steel, 
Monel metal, Hastelloy “C” and 
alloys. But, the opportunity for 
The incentive titanium 


6.3.15, 3.8.3 
99, No. 10, 417-422 (1952) 
Electrode potential measurements and 
weight loss corrosion tests indicate 


air low concentrations certain dis. 


solved metal passivate titanium hydro. 
chloric acid solutions and that Passivity 
accompanied more noble 
potentials, Air passivates 
acid normal. Two hundred 
Cu** effective normal hydro. 
chloric acid and passivate 
tanium normal acid. The mor 
noble electrode potentials tha 
reaction involving oxygen, ions 
ions containing oxygen place 
the passive surface but there 
visible deposit on, in, the 


appearance the surface except fora 


occasional slight tarnish. Titanium 
contact with small volumes stagnant 
normal hydrochloric acid containing 
200 mg/1 loses passivity 
period time. This time interval seems 
directly porportional the ratio 
solution volume specimen area and 
the loss passivity attributed the 
presence atomic hydrogen.—NSA. 


6.3.15, 5.9.4 

Final Report; Development 
tective Coating for Titanium Alloys; 
May 18, 1951—February 29, 
STANLEY CAESAR AND 
RALPH WEHRMANN. Fansteel 
ical Corp. Mar. 28, 1952, pp. 


The research program includes prep- 
aration compounds titanium and 
silicon, determination their 
perature resistance oxidation, 
lation x-ray and metallographic data 
and the preparation and testing coated 
specimens. Attempts prepare 
elemental powder resulted the com- 
pounding only and and 
unknown phase, determined 
x-ray analysis. powders 
could consolidated powder metal- 
lurgy techniques, The oxidation resist- 
ance was outstanding; significant 
change was evident during 1048 hours 
air 1000 degrees Theoretical 
0.01 g/cm* were computed for and 
II, respectively. Coating titanium 
pack method which involved 
ing the specimens silicon powder and 
heating hydrogen proved unsatisfactory. 
Coatings obtained painting 
silicon powder and part 
and parts alcohol provided some 


6.3.15, 6.3.20 
Corrosion Studies Titanium and 
Zirconium Metals; Monthly for 
MAN AND Mace. Metals Corrosion 
Lab., Bureau Mines, pp. 
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CONCENTRIC-SUPPORT INSULATORS 


Provide low-cost, dependable protection for 
right-of-way crossings Simple install with 


ratio 

ings Support blocks center pipe casing, 


spacer blocks provide clearance through casing 


Available for all combinations pipe and 
casing diameters. 


WmSEAL CASING BUSHINGS 


Provide water-tight seal even under the worst 
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29, 
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D. 
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coated 
ating the 
the com- 
and 
nined 
powders 
metal- 
ignificant 


conditions out-of-round Unaffected 
dirt, moisture backfill during after 
installation (no dope, adhesive shield 
required) Electrical insulation pipe 
from casing provides economical cathodic 
protection. 


Easily installed with Write for Bulletin 249-A 


common hand tools. 
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solutions ranging from 50% resulted 
distinct differences the relative cor- 
rosion rates arc-melted titanium and 
metal prepared powder metallurgy 
techniques. unsuccessful attempt 
reported reduce eliminate the em- 
brittlement zirconium caused solu- 
tions ferric cupric chlorides the 
addition potassium nitrate. Results 
galvanic corrosion studies titanium 
and zirconium metals are reported. 


NSA. 5609 


6.3.15 

New British Industries Fair 1952: 
Titanium. Light Metals (England), 15, 
192-194 (1952) June. 

Exhibit British Industries Fair. 
General discussion titanium and its 
various properties, stressing corrosion 
resistance. Large photographic chart 
shows the relative resistance cor- 
rosion titanium and other construc- 
tional metals, Also map showing world 
distribution titanium-ore deposits.— 
BTR. 5587 


6.3.15 

Rem-Cru Titanium, Inc. Paper 
before SAE, Summer Mtg., Atlantic 
City, June 1952. SAE J., 60, No. 12, 
29-32; disc., (1952) Dec. 

Advantages, disadvantages, properties, 
fabrication, marine tests Kure Beach 
and applications titanium are dis- 
cussed. Titanium lies between iron and 
aluminum density, exceeds them 
corrosion and flame resistance and com- 
pares favorably yield strength with 
steel, Titanium was surpassed only 
16% chromium-6% nickel steel salt- 
water cavitation tests. the only 
high-strength metal whose endurance 
limit salt water approaches the limit 
air. Comparison titanium and stain- 


less steel given. 
5676 


6.3.15, 5.9.4 

Interim Technical Report Chem- 
ical Surface Treatment Titanium 
Watertown Arsenal. Pray, PAUL 
morial Jan. 31, 1952. pp. 


The literature was surveyed for chem- 
ical and electrochemical reactions ti- 
tanium solutions obtain useful surface 
treatments and coatings for titanium. 
Preliminary tests were performed the 
production oxide coatings. Coatings 
found visual, microscopic and elec- 
trical examination have appreciable 
thickness, continuity and durability were 
tested for resistance seizing and gall- 
ing. Anodic treatments favored oxide 
formation more than did chemical action. 
Solutions giving outstanding coatings con- 
tained NaOH, NaClOs, 
tive bath ingredient; the first four baths 
furnished the best coatings. Seizure tests 
employing loaded-steel-ball abrading 
surface and contact pressure 
showed that lubricated 
nium had good wear properties com- 
pared with bare metal. Coatings from 
bath were least resistant gall- 
ing. Adhesion olive-drab paint was 
better anodized sheets coated 
NaOH and baths than bare 
5671 


6.3.16, 3.2.3, 7.7 


Specific Corrosion Phenomenon 
Tungsten Contacts. (In German) ALBERT 
Laboratory for Platinum Smelting, 


102a 


Pforzheim, Germany. Werkstoffe Kor- 
rosion, No. 263-265 (1952) July. 
the presence certain phenolic in- 
sulating materials and adequate atmos- 
pheric moisture, nonconducting organic 
corrosion products have been observed 
form even room temperature 
the tungsten surfaces electric con- 
tacts sealed instruments. This phe- 
nomenon occurs only with tungsten; 
when exposed similar conditions, 
other metals and alloys such copper 
German silver not undergo any 
visible changes. The organic corrosion 
products form tungsten only after 
prolonged storage, but can eventually 
cause operational troubles. Since they 
are generally water soluble they can 
easily removed. Their presence appears 
cause ill effects under normal con- 
ditions; however, they must consid- 
ered electrical equipment that 
transported stored under tropical con- 
ditions, because the rate the reaction 
strongly temperature-dependent. The 
degree corrosion also affected 
the nature and concentration the ad- 
hesive the insulating laminates used. 
Where specific requirements 
posed the chemical durability 
tungsten contacts, the suitability and 
compatibility the insulating materials 
should examined accelerated tests 
avoid the possible formation or- 
ganic tungsten 


5729 


6.3.16, 1.6 

Tungsten: Treatise Its Metal- 
lurgy, Properties and Applications. 
SMITHELLS. Book, Third Edition. Chap- 
man Hall Ltd., London, 1952, 326 pp. 

the sixteen years since the second 
edition there has been considerable de- 
velopment the manufacture and ap- 
plication. For this present third edition 
Dr. Smithells, using the same chapter 
classification before, has however as- 
sumed the role editor, most the 
chapters having been rewritten 
cialists the various topics. Thus, 
Howell Williams has rewritten the five 
chapters manufacture, Jones has 
dealt with metallography, Wright 
with thermionic emission, the late 
Moneypenny with tungsten steels, 
Phillips with non-ferrous alloys, 
Rees with hard metals and Chirnside 
and Cooper with chemical and spec- 
trographic anaylsis repsectively. There can 
doubt that this book will maintain 
the leading place tungsten reference 
literature which has held for quarter 
century.—BNF. 5758 


6.3.19, 5.8.2, 2.3.4 

Potentiometric Study the Inter- 
action Zinc Ions with Sodium 
99, No. 301-307 (1952) July. 

Solutions zinc sulfate, chloride and 
nitrate were titrated potentiometrically 
with standard solutions 
droxide and various 
The inflection points found with sodium 
hydroxide alone were between and 
100 percent the zinc, depending 
the nature the anion; and, when sili- 
cates were present, between 100 and_110 
percent depending the silica content. 
The shifts the inflection points indi- 
cate that zinc hydroxide was absorbed 
the silicious precipitates. The results 
are discussed from the standpoint the 
use silicates inhibitors the aque- 
ous corrosion 5704 


Vol. 


6.3.19 

Zinc Metal Finishing Systems, 
Fin., No. 12, 83-89 (1952) Dee. 

High quality zinc alloy castings 
need only light buffing, after flash 
decorative finish. This article 
polishing and buffing procedures and dis. 
cusses cleaning and preparatory 
ments. Details are included 
passivation, proprietary black dips, 
ganic coatings 
mium plating. Dyed finishes are 
for producing bright colors castings 
intended for interior use, where the tend- 
ency the colors fade 


6.3.21, 2.3.6, 3.7.4 

Solution-Body Phenomenon (Lésung. 
and Anisotropy Corrosion 
Bismuth Single Crystals. English), 


Japan Inst. Metals, 16, No. 
(1952). 


etching spherical single bis- 
muth, which were prepared method 
described elsewhere [Science 
search Insts., Tohoku Univ, 
(A), No. 655 (1951)], with 31.6% 
nitric acid for hour. This solution- 
body 
caused different rates corrosion 


along different crystallograp 
tions. Yamamoto and report 
that the rates corrosion «long the 


tions were the ratio 
cross-section parallel the (!11) plane 
was hexagonal, whereas parallel 
the (101) and (211) planes were 
nearly perfect ellipses. rences.— 


M A. 5837 


6.3.21, 6.3.15, 6.3.20, 4.3.2 


Hafnium Metal—Its Properties and 
Future. Materials and 
Methods, 36, No. 95-97 (1952) Nov. 

Corrosion resistance the new metal, 
hafnium, still under investigation. The 
rates corrosion hafnium, zirconium 
and titanium acid solutions are given 


6.4 Non-ferrous Metals and 


6.4.1, 5.4.5 

Present-Day Position the Preserva- 
Brit. Shipbuilding Res. Assoc., No. 
137 (1952); Hansa, 88, 1682 (1951. 

Paints based linseed oil not 
proved satisfactory for protecting light 
alloys, since they tend flake off. Suit 
able undercoats have plastic other 


synthetic base, while the are 
usually inorganic zinc chrom 
pounds which have 


action similar that lead the 
steel. Inert pigments improve 
the adhesive qualities are Top 
coatings can various the 
most suitable being based 


fied phthalic resins; these are and 
weather resisting and will 
the various cleaning which ‘hey 
this type has been found ssible 
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the drying time such ex- 
half hour after the first. Chlorinated 
rubber paints have been found excellent 
where chemical stability required. 
Considerable care however, required 
their application and practice they 
are employed only where their proper- 
ties warrant this amount trouble. The 
usual method applying paint board 
ships brushing, but considerable 
savings both material and time can 
effected spraying and consid- 
ered that this may well become more 
widespread 5509 


The Electrochemical Behaviour 
Aluminium Buffered and Alkaline So- 
Potassium Ferricyanide and 


Electrochem Soc., 99, No. 12, 513-519 
(1952) Dee. 

has been made the re- 
activity aid polarization characteristics 
line solutions potassium ferricyanide 
and hydroxide. Electrode po- 
tentials, loss data and polariza- 
tion curves are presented. shown 
that the aluminum with these 
electrolyics may interpreted from 


point view. The 


analysis the polarization behavior 
based the theory the “mixed po- 
5689 
6.4.2, 3.2.2, 3.5.8 


Aluminium Corrosion Prevention: Part 
Light Metal Age, 10, No. 7/8, (1952) 
Aug. 

some alloys when 
stress and corroding medium act to- 
gether and the same time, corrosion 
will take place along certain defined 
paths, along grain boundaries slip 
planes. The corroding medium need not 
highly corrosive, Intergranular cracks 
will occur places which show internal 
external stress. aluminum alloys 
stress corrosion occurs only when 
highly supersaturated solid solution 
present. Pure aluminum and low-alloyed 
aluminum therefore show 
stress corrosion, nor aluminum- 
silicon casting alloys. Copper-bearing al- 
loys show some susceptibility but 
properly heat treated and not subjected 
coated with commercially pure alumi- 
anodic aluminum alloy, they 
are regarded stress corrosion resist- 
ant. However, stress corrosion may en- 
danger the good mechanical properties 
and resistance corrosion aluminum- 
magnesium alloys. susceptibility 
toward stress corrosion increases with 
the amount magnesium, magnesium 
content over six percent inadvisa- 
ble. Stress corrosion does not occur with 
content three percent. 
five, seven and nine percent mag- 
alloys, the resistance toward cor- 
rosion largely dependent the heat 
treatment used. They are resistant 
stress the homogeneous 
state. Stress corrosion connected with 
definite precipitation phenomenon 
Which appears the case alloys with 
solid solutions. When 
this occurs the possibility stress cor- 
5708 


6.4.2, 5.8.2 


Aluminium Corrosion Prevention: Part 
Metal Age, 10, No. 9/10, 
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(1952) Oct. 

reduction stress-corrosion al- 
loys supersaturated state made 
possible alloying additions and 
certain heat treatments such air 
quenching and heterogenizing tem- 
perature just below the boundary line. 
Protective coatings may also give favor- 
able results. the aluminum-magne- 
system the solution heating 
temperature important determin- 
ing the stress-corrosion behavior. the 
range 400-425 degrees the suscep- 
tibility stress corrosion vanadium- 
free alloys greatly increased with in- 
creasing heat treating temperatures. 
the addition vanadium and chromium, 
the transition range occurs higher 
temperatures, metal may readily 
corroded when first attacked cor- 
roding agent but after sufficient expo- 
sure the rate attack may become nil. 


Also, metal may corroded 
dilute acid and yet suffer little attack 
its concentrated form. Most cases 
passivity appear attributable 
protective film although may not 
oxide film. The corrosion inhibi- 
tors which have been found most useful 
connection with aluminum alloys are 
silicates, chromates, dichromates and 
soluble oils. Silicates and chromates in- 
hibit the corrosive action carbonates; 
chromates and dichromates are used 
combat atmospheric moisture and fric- 
tion corrosion. Inhibitors 
tors are generally oxidizing compounds. 
They isolate the metal from its environ- 
ment and limit the diffusion moisture 


and 5707 


6.4.2 
Aluminium Corrosion Prevention: Part 
Causes and Results Electro-Chemi- 


INJECTION WELL 


Here’s How Cut Cost and End 
Trouble Your Salt Water 
Disposal Wells! 


Whether your salt water problem re-pressuring simple dis- 


posal, you can reduce overhead costs sharply eliminating replace- 


ment expense due corrosion losses. Have your new existing 


tubing string lined with Tube-Kote’s TK-43, the amazingly tough 


corrosion-proof lining. TK-43 gives your pipe years life either 


injection production wells. 


other type corrosion control gives you such complete pro- 


tection: tubing lined with TK-43 not damaged brine, acids, 


alkalis, crude; its sleek surface resists abrasion and ends flow- 


velocity erosion; its insulating properties stop electrolytic action 


caused contact dissimilar metals. 


Write call today for complete 
engineering data other Tube- 
Kote linings and plastic pipe. 


TUBE-KOTE, INC. 
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cal Action Described. 
Light Metal Age, 10, No. 5/6, 18-20 
(1952) June. 
Electrical potential between points 
aluminum surface may caused 
multitude conditions, including: Im- 
purities, grain boundaries, differential 
grain size, orientation grains, differ- 
ential thermal treatments, local scratches 
and abrasions, differences shape, dif- 
ferential strain, surface roughness, dif- 
ferential pre-exposure air oxygen, 
differential concentration corroding 
solution, differential aeration, differen- 
tial heating, differential illumination, 
differential agitation, contact with dis- 
and externally applied 
potential. Metallographic considerations, 
such the form alloying con- 
stituent also influence corrosion. Dis- 
similar metal contacts are particular 
importance. Oxygen depolarization 
probably widest importance. The in- 
fluence oxygen, film repair, the elec- 
trolyte, secondary corrosion products 
and the formation impervious film 
are also discussed.—ALL. 5716 


6.4.2, 5.3.2, 5.9.4 

Hard Aluminum Finishes Resist Wear 
Age, 170, No. 18, 81-83 (1952) Oct. 30. 

Shows that harder, thicker and denser 
anodic surface coatings which have bet- 
ter resistance wear and abrasion are 
now available for aluminum, The com- 
bination may replace heavier metals for 
such things gears, slides, pinions, 
pistons and many aircraft applications. 
Reports that other materials such 
chromium, tin, brass and lead have also 
been coated onto aluminum give out- 
standing characteristics. Photographs.— 
BTR. 581 


6.4.2, 8.1.2 

Corrugated Aluminium for General 
Building Israel, Light Metals (Eng- 
land) 15, No. 172, 244-245 (1952) July. 

Over 15,000 corrugated aluminum huts 
have been built Israel during the last 
eighteen months accommodate the 
recent influx immigrants into the 
country. These buildings have proven 
more weatherproof and durable, less 
costly and more quickly constructed 
than those wooden structure, Each 
hut, housing one family, requires 
sheets 600 sq. ft. corrugated alu- 
minum. Aluminum has also been used 
extensively promoting the industrial 
and agricultural growth the country. 
Frequent use aluminum found 
roofing, irrigation pipes, 
stallations, household equipment, farm 
buildings, schools and even temporary 
places worship. Israel’s 
leading aluminum ware manufacturers, 
now manufacture kitchen and cooking 


utensils for local use and export.—ALL. 
5569 


The Resistance Light Alloys 
Marine Corrosion. Rev. 
Aluminium (France) 29, No. 186, 187, 
188; 85-91, 127-133, 175-179 (1952) 
March, April, May. 

The author believes that one the 
most essential factors determining 
the corrosion resistance any alumi- 
num alloy the establishment cor- 
rosion testing stations the natural 
atmospheres and that while laboratory 
alternating immersion tests saline so- 
lutions are beneficial certain extent, 
such tests can exacting those 


carried out near the sea. description 
given the marine corrosion test sta- 
tions Salinde-Giraud and St-Jean-de- 
Luz, established the Service des 
Chambéry the Péchiney Company. 
The author reviews the results tests 
carried out non-protected alloys 
aluminum including aluminum-manganese, 
aluminum-magnesium, aluminum-magne- 
sium-silicon and aluminum-copper-mag- 
nesium, these alloys having been sub- 
mitted spray, permanent immersion 
and alternating immersion tests. The 
alloy most resistant marine corro- 
sion, The alloy A-G5 with chemical 
content follows: iron 0.16%, silicon 
0.13%, copper 0.035%, manganese 0.44% 
and magnesium 5.15%, aged 400 de- 
grees was found the most cor- 
rosion resistant all those tested. Cold 
working the alloy had scarcely any 
effect its corrosion resistance. Where 
the copper content aluminum alloy 
over percent radically lowers the 
corrosion resistance. The aluminum- 
magnesium-silicon series has approxi- 
mately the same resistance the alu- 
minum-magnesium series, 
generally tends somewhat lower. 
When aged high temperatures, 
more corrodible than when aged room 
temperatures, The aluminum-copper- 
magnesium alloys not have high 
corrosion resistance salt water. Graphs 
indicate the rate and amount corro- 
sion these alloys exposed perma- 
nent immersion and spray. Two 
samples were immersed, one having been 
partially passed through blowtorch 
and the other not. The part the piece 
which received heat from the torch was 
corroded, whereas, the remaining portion 
was relatively free corrosion. was 
also found that the underside many 
sheets was corroded while the upper- 
side remained undamaged. The rain had 
washed away traces the salt the 
metal. the last part the article the 
author reviews the aluminum-zinc-mag- 
nesium alloys, the aluminum-zinc-magne- 
sium-copper alloys and the casting al- 
loys. Protection any alloy against 
corrosion possible cladding with 
pure metal aluminum-manganese 
alloy. However, care must 
when treating the aluminum-copper al- 
loys this way for the copper has 
tendency diffuse through the cladding, 
and corrosion 5561 


6.4.2, 5.9.4 

Some Notes Hard-Coating Alu- 
minium. Horn. Metal Finishing, 
50, No. 110-112 (1952) June. 

hard oxide coating may applied 
the surface aluminum immers- 
ing the part coated the anode 
electrolytic bath. The coating de- 
velops such way that builds half 
inwardly and half outwardly from the 
original surface. series tests, utiliz- 
ing the Profilimeter, showed that the 
hard-coated surface had about the same 
surface smoothness the bare metal. 
coating produced specimen 61S- 
aluminum showed hardness 530 
VPN (Vicker’s Pyramid Number) using 
200 gram weight and imbedding the 
test diamond into the coating for sec- 
onds. This degree hardness equiva- 
lent Rockwell-C and approximately 
250,000 psi tensile strength. The coating 
was not marred scratched repeated 
strokes with file. The oxide layer 
inert corrosion elements. Hard coated 
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test panels did not show any 
corrosion under salt spray tests for Over 
600 hours exposure. Aluminum 
are not warped distorted the hard 
coating process. Aluminum should 
heat treated following the 
the hard coating. All tempering 
should completed prior the Coating 
process extreme heats will affect 
wearing qualities the coating. The 
lowing alloys have been found 
tory for hard coating: Wrought alloys— 
3S, 52S, 75S and all 
sand-cast alloys—43, 214, F214, 220, 
356, 645; die-cast 214 
218.—ALL. 5555 


6.4.2, 3.7.2 

Study the Age-Hardenable 
minium Alloys Containing Beryllium, 
No. 29-34 (1952) May. 

The effect small additions 
lium the the 
commercial aluminum alloys was 
tigated, well the increased stress 
corrosion resistance the 
zinc-magnesium alloys similar addi- 
tions. the aluminum-copper system 
was found that 0.3 percent beryllium 
could increase the strength 
cent copper alloy that 
The effect was not marked the 
aluminum-copper-magnesium system. The 
corrosion resistance the alloys alumi- 
num-copper, 
and was only 
slightly improved the addition 
beryllium. Nine binary aluminum alloys 
the zinc, silver, magnesium, tin, sili- 
con, manganese, nickel, antimony and 
cadmium systems were examined, 
ing had 0.5 percent beryllium and 
percent made. 
None these were found have 
Vickers hardness over 100 the 
fully aged condition, with the exception 
the 
lium system. the aluminum-magnesiun- 
silicon, 
copper-manganese 
nesium-iron systems percent beryllium 
was added. The second third 
these systems were found reach the 
strength duralumin with room tem- 
perature aging. The aluminum-magne- 
sium-copper-manganese-beryllium system 
increased most strength with addition 
beryllium.—ALL. 5533 


6.4.2, 5.9.1, 1.1 

Aluminium-Surface Treatment and 
(Switzerland). No. 92, 3294-3324 (1952) 
June. 

This review the subject divided 
into four separate papers covering the 
specific subjects: The Colouring 
Metals—Historical Aspects, Extrac- 
tion and Manufacture Aluminium, 
The Surface Treatment Aluminium 
and The Colouring 
Three excellent and comprehensive flow- 
sheets are given: Production and 
manufacture aluminium (raw 
als, manufacturing processes, industries, 


Aluminium alloy applications 
industries, and Various 
aluminium surface treatment 


cal, chemical electrolytic 
ment, anodic oxidation and 


list current processes use 
form giving the following Proc- 

tem- 


ess, bath solution, concentration, 
perature (degrees C), duration 


raphy 
NAC 
preci 
—Al 
phys 
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eros 
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Sign current (amp/sq dm), thickness 
over film microns, appearance, proper- 
the raphy provided covering the four 
ould not 5501 
Plication 
The Rend., 235, No. 16, 884-886 (1952) 
Oct. 20. 
alloys— confirm previous hypothesis (Cf. 
alclads; NACE Abstract Card No. 299, classified 
214 and alloys the aluminum solid 
aging responsible for the delayed in- 
tercrystalline fracture, two specimens 
containing 13.4 percent zinc were ho- 
mogenized for hours 450 degrees 
quenched water and aged, one for 
days temperature and the other 
for 284 days 125 degrees (when 
the equilibrium was reached). The structure 
cent zinc, specimen was then stress Applying thick coating DEL 
line corrosion but there was cracking Recaulking expansion aps 
The appeared ident that tendency large Long Island Lighting Company power temperatures from 
cracking intercrystalline All previous caulking compounds Photo from cover Feb., 1954, CORRO- 
depends the existence new solid proved unsatisfactory and were removed SION published National Association 
solution the grain boundary during and replaced with Corrosion Engineers. 
aging and the fracture 
relative movement between the grains, 
SYNTHETIC RUBBER CAULKING COMPOUND 
ny and . . 
permanent, flexible solid rubber. 
have 
6.6.4 
ception National Carbon Co. Chem. Eng., 59, No. 
(1952) Sept. When used protective coating can applied any desired film thick- 
Corrosion resistance carbon and ness one metal, masonry, wood, glass, etc. Cold 
graphite various acids, alkalies, or- process vulcanization—no heat required Resists water, sun, gasoline, oils, 
ganic compounds and other chemicals dilute acids and alkalies Permanent elasticity Un- 
carbon and graphite and applications are caulking san papered cut with sharp Can 
NCO. 5730 coated over with paints protective coatings Does not become brittle 
ystem cold weather; remains flexible temperatures low 65° Does not 
North American Aviation, 
and Sept. 22, 1952. pp. 
bismuth was observed when the Sealing around pipes coming through walls, tanks equipment Filling 
was circulated means cracks concrete floors Sealing concrete ducts, conduits and pipes joints 
approximately in/sec was maintained inside joints oil and gasoline tanks Caulking around window sash May 
temperature 875 pipe threads and joints Excellent for expansion joints concrete roads and 
metallographic evidence solution structures. 
the tubes PROTECT YOUR PLANT with other DEL Protective Coating formulas Vinyls, 
showed change dimension. in- Acrylics, Synthetic Rubber, Epons, Silicones, Phenolics 
dication penetration the graphite and other plastic resins 
AGAINST Acids, Alkalies, Water, Oils, High Heat, Weather, Solvents, 
chani- 6.7. 
(Overseas Write Today! Ask for complete Protective Coating Information, color 
cations card and specific recommendations for your corrosion problems. 
tem- and high temperatures, the DAVID LONG 
5613 220 EAST 42nd STREET, NEW YORK Hill 
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6.6.8 

Reinforced Polyester Plastics. 
AND Sterner. Atlas Min- 
eral Prods. Co. Chem. Eng., 59, No. 12, 
278+ (1952) Dec. 

Chart data presentation the corro- 
sion resistance reinforced polyester 
resins number corrosives, in- 
cluding acids, alkalies and organic re- 
agents, with mechanical and physical 
properties, forms available and applica- 
5764 


6.6.8 

Unplasticized Polyvinyl Chloride. 
Am. Agile Corp. Chem. Eng., 
59, No. 11, 264+ (1952) Nov. 

Corrosion resistance unplasticized 
polyvinyl chloride number corro- 
sives, such acids, alkalies and organic 
chemicals, with data the physical 
properties and methods fabrication. 
Charts and 5506 


6.6.11, 8.9.5 

Decay Wood-Built Boats. 
Durr. Ship Boat Builder, 246 (1952); 
Brit. Shipbuilding Res. Assoc., No. 
194 (1952). 

Fungal decay and other forms de- 
terioration caused insect attack and 
chemical action are discussed. The pre- 
vention fungus attack suitable de- 
sign, storing under satisfactory con- 
ditions when out the water, etc., are 
considered, Fungal decay originating 
the external skin very rare, but ves- 
sels that are stored ashore for some 
months should have the paint film made 
good within 7-10 days hauling out. 
There excellent case for the lim- 
ited use fungicides. Prevention 
general decay associated with the aging 
timber depends primarily good 
maintenance. Chemical decay timber 
has not been found serious men- 
ace. Damage due dry-wood borers 
rare and instances attack may 
dealt with they occur. Marine borers, 
however, appear responsible for 
much damage below water all other 
forms timber decay. The first require- 
ment unbroken paint film and only 
points where there difficulty main- 
taining this require other treatment.— 


5521 
6.7 Duplex Materials 


6.7.2 

Chrome Carbide Provides High Cor- 
rosion Resistance. Gen- 
eral Electric Co. Steel, 131, No. 92-95 
(1952) Aug. 

Grade 608 chromium carbide, first 
the new Series 600 cemented chromium 
carbides, available. has high resist- 
ance both corrosion and erosion and 
good abrasion resistance. Made the 
powder metallurgy process light 
weight, non-magnetic and has resist- 
ance high-temperature oxidation. The 
metal composed 83% chromium 
carbide, tungsten carbide and 15% 
table gives the physical prop- 
5551 


6.7.2 

Moly Based Metal Ceramic Designed 
for High Temperature Use. Age, 
170, 114 (1952) Oct. 16. 

Briefly describes above and lists its 
physical and mechanical properties. Known 
D-1922 and developed Mal- 
lory and Co., hybrid incorporating 
molybdenum disilicide and suitable ce- 
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Potential uses are 
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ramic components. 
surveyed.—BTR. 


Applications Copper-Clad Alumin- 
ium. Metallurgia, 46, No. 273, 39-40 (1952) 
July. 

Copper-clad aluminum available 
sheet, circles, strip, busbars,, etc. Thick- 
ness varies from swg 5/16-in. One 
both sides may copper-clad, the 
thickness the aluminum the stand- 


ard grades being 70, percent 


the total. Care must always exercised 
avoid having the aluminum bared, 
the propensity toward corrosion being 
extreme, Trademarked “Cupal,” the ma- 
terial used the manufacture re- 
flectors and heat exchangers and domestic 
coal-fired hot water boilers, The copper 
surfaces can soldered easily 
copper alone. The electrical field finds 
the greatest potential use for the mate- 
rial, its use conductor systems in- 
creasing steadily. the use single 
clad Cupal washers shims, suitably 
protected the cut edges, the only 
copper-to-aluminum joint within the 
Cupal and away from any corrosive 
agents.—ALL. 5632 


6.7.3, 3.7.3, 8.9.2 


For Automobile Radiators: New 
Aluminum Brazing Sheet. Modern Met- 
als, 52, (1952) July. 

Developed Aluminum Co. America, 
No. XA30 brazing sheet composite 
three alloys—a alloy core coated 
one side with low-melting-point 
brazing alloy, and the other side with 
corrosion resistant Alclad alloy. Solu- 
tion the corrosion problem, Diagram. 
—MR. 5698 


EQUIPMENT 


7.1 Engines, Bearings and 
Turbines 


Friction—Main Cause Engine Wear. 
Moopy. Standard Oil Dev. Co. Pa- 
per before SAE, Summer Mtg., Atlantic 
City, June 1-6, 1952. Petrol. Proc., No. 
1263-1266 (1952) Sept. 

appears that friction along with 
some mild abrasion the principal cause 
automobile engine wear. Low tem- 
perature corrosive wear does not seem 
play important part wearing 
engines average field service. felt 
that efforts should directed toward 
reducing frictional wear engines 
means solving the engine wear prob- 
lems. Tables and 


New Bearing Made Any Material, 
Lubricated with Any Fluid. Hic- 
Allis-Chalmers Mfg. Co. Iron Age, 
170, No. 11, 158-160 (1952) Sept. 11. 


Fluid piston type bearing for pumps 
doesn’t need made bearing ma- 
terials, nor lubricated with oil grease. 
But horsepower requirements are high. 
Its primary use pumps that have 
lubricated the liquid being 
pumped, This bearing circumvents the 
penalty low viscosity bearing fluids. 
practically eliminates the existence 
and minimizes the harmful effects 
fretting corrosion. Diagrams.—INCO. 

5622 


7.1, 5.8.2, 8.9.4 

Diesel Engines. MENGEL. Am, 
comotive Co. Paper before 3rd 
Corrosion Conf., Harbor Testing 
Inco, Wrightsville Beach, May 
1952. Ry. and Elec. Engr., 126, 
65-68 (1952) June. 

steam locomotive operations consists 
four preventive measures: Proper maip. 
tenance ratio; maintenance 
feedwater; use steel lower tensile 
strength boiler construction, that 
stresses grain boundaries are lower 
and adoption the all-welded, 
relieved boiler, Early corrosion problems 
Diesel-electric locomotives and meth- 
ods used the Am. Locomotive Co, 
combat cylinder-liner corrosion are con- 
sidered. Reducing the velocity water 
mechanical means and treating water 
with chromates reduces corrosion, 
tection metal surfaces chromate 
inhibitors, using iron example, 
explained and chromate concentrations 
are recommended. corrosion occurs 
with the use chromates, due toa 
lapse chromate control. 
tage using chromates toxicity, 
Illustrations show appearance cor- 


INCO. 5596 


Aviation Spark Plug Fouling Its 
Cause and Control. Part Its Control 
Tricresyl Phosphate. Part II. Its 
Major Cause, Metallic Lead. 
(Pratt Whitney Aircraft). Paper be- 
fore SAE, Ann. Mtg., Detroit, Jan. 17, 
1952. SAE Journal, 60; Nos. 65-73, 
37-40 (1952) May, June. 

tent fuel showed that TCP 
phosphate) used supplementary 
ethylene dibromide (EDB) lead scaven- 
ger reduces spark plug fouling lessen- 
ing the lead content spark plug de- 
posits which seems responsible for 
fouling. Comparison isomers full-scale 
single-cylinder tests, mechanism TCP, 
general performance characteristics, 
ation full-scale engine with 
guides, lubricating oil properties and 
current status TCP—EDB scavenger 
are discussed. TCP has effect 
preignition ratings using 
platinum electrode-type plug. 

Part II. Discusses laboratory and fie 
investigation spark plug fouling, 
relation between laboratory and fie 
plugs, combustion chamber 
analysis laboratory test plug deposit 
correlation lead with fouling and 
Graphs, tables, discussion, illustrations. 
—INCO. 5809 


7.1, 5.8.2, 3.6.6 
Corrosion Ball Bearings. Steel, 131, 
84, (1952) July 28. 
The Naval Research Laboratory 
the Office Naval Research, Washing- 
ton, reports that proper 
hibitor can reduce 
prevent the corrosion 
ball bearings. This study was prompted 
ing manufacturers, military 
and maintenance depots from corrosion 
steel balls and races 
ball bearings during storage. 
the form fine specks observe 
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Cold weather... hot pipe and still the job easy! Polyken pro- 
tective tape coating goes fast and smooth, bonds tight the 
pipe and itself the overlap with its special adhesive. 


service nine months with 
wear—and two men pipe left protected with 
wrapped these 35-foot 12-inch Polyken tape and rust and cor- 
Pipes less than four hours. rosion pipes right. 


PROTECTIVE COATINGS 


CORROSION ABSTRACTS 


PROTECTIVE TAPE COATING 
BEATS 
CORROSIO 


GAS TRANSMISSION LINE 


The polyethylene protection Polyken outlasts 
for Michigan-Wisconsin Pipe Line Company 


Compressor Station No. key operation 
Michigan-Wisconsin Pipe Line Company. 

the cooling tower, with water reaching aver- 
age temperatures 130° F., the corrosion problem 
was serious. Protective paints lasted only three 
four months water used cool gas the line 
sprayed down over pipes. 

The answer was Polyken Protective Tape Coat- 
ing Now use for nine months, this poly- 
ethylene protection has outlasted previous meth- 
ods with sign wear, and here’s why: 

Pre-formed plastic film coating controlled 
process from reproducible raw materials as- 
sures uniform coatings every time. 

oriented, plastic film, recognized for its excel- 
lent resistance against corrosive attack and 
moisture, and its high dielectric strength. 

Bonded securely mil stable adhesive 
(pre-applied the film),a durable protective 
barrier itself. 

Less work apply, too. Use right off the roll. 
heat, liquids, solvents thinners. drying 
time, clean-up time, shut-down time. Goes 
tightly and evenly with superior bond both 
the pipe and itself the overlap. 

Polyken Protective Tape Coatings are available 
two colors: black, No. 900, and gray, No. 910. 
Mail the coupon below for free test samples. 


Polyken, Dept. C-D 
222 West Adams Chicago Illinois 
Please send samples and further informa- 
tion POLYKEN PROTECTIVE TAPE 
COATINGS. 


Company 

Street Address 


ee eee 
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degrees and percent relative 
humidity. solve the problem, was 
first necessary duplicate this corro- 
sion and analyze the corrosion product. 
duplicate short time conditions 
that developed after relatively long stor- 
age periods, special test specimens and 
conditions were employed. laboratory 
tests, special lubricant with high con- 
centration rust inhibitor the diester 
was used. increase the amount 
corrosion produced 
conditions, specimens were exposed 
relative humidity percent. Medium 
heavy corrosion resulted periods 
varying from days. Observing 
the effect humidity corrosion 
brass contact with steel, series 
tests were made desiccators over an- 
hydrous calcium chloride. None the 
specification lubricants caused corrosion 
steel-brass couple the absence 
water vapor, even 136 degrees 
for days. Corrosion encountered 
these tests was shown electrolytic 
nature and probably accelerated 
small quantities acids formed oxi- 
dation hydrolysis the lubricant. 
was then necessary develop methods 
lubricating compositions that could 
used alleviate this com- 
bining acid neutralizing qualities 
amine with rust inhibiting qualities 
organic acid and thus developing 
amine-acid complexes, satisfactory cor- 
rosion and rust inhibiting compositions 
were 5754 


7.1, 5.8.2 


Ball Bearing Greases for Motors 
Elec. Mfg., 50, No. (1952) 
Dec. 

Work the Air Force and the Navy 
correlated with the results inde- 
pendent investigations ball bearing 
greases used lubricate various equip- 
ment. Most satisfactory answer the 
wide temperature range problem was found 
synthetic lubricants the organic 
ester type. Acids developing grease 
having poor resistance oxidation 
are often the cause bearing corrosion. 
The Naval Research Lab. studied the 
bearings with brass retainers. com- 
bining the acid neutralizing qualities 
amine with the rust inhibiting quali- 
ties organic acid, satisfactory cor- 
rosion and rust inhibiting compositions 
were evolved. Another answer the 
electrolytic corrosion problem use 
phenolic laminate retainers the tem- 
perature not too high. Military speci- 
fications for ball bearing lubricants are 
given. Tables, graphs and references. 
—INCO. 5717 


7.1, 6.4.1, 8.9.4 

Concerning Some Applications 
Light Alloys for Bearings Railway 
Equipment. (In Italian). PAGLIALUNGA. 
Alluminio, 21, 43-47 (1952) Jan. 

Experimental results comparison 
with other bearing metals show better 
high-temperature wear and fatigue re- 
5724 


7.2 Valves, Pipes and Meters 


7.2 


Schedule Pipe Conserves Stainless 
Steel. Power, 96, No. 188 (1952) July. 
New light-walled Schedule stainless 
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steel pipe conserves critical alloys. When 
compared with heavier pipe, such the 
well-known Schedule 40, this new pipe 
provides times the pipe footage 
per pound stainless steel. Made from 
the standard stainless analyses set 
the Am. Iron Steel Inst., the pipe 
offers full corrosion resistance every 


respect.—INCO. 5658 


7.2, 8.4.3 


Drill Pipe Rejects Show Good Serv- 
ice. National Supply Co. 
Engr., 24, No. 13, B-78+ 
(1952) Dec. 

Discussion study determine 
the sort depth mill defects which 
would result failures drill pipes. 
Steps taken delay corrosion fatigue 
were effective that out failures 
there were only three definite cases 
corrosion fatigue. conclusion the 
study that ordinary types mill 
defects-seams, pits, scores, etc., are neg- 
ligible factors causing drill pipe fail- 
ures. Not one the fatal defects re- 
sulted fishing job, All showed 
washed out cracks. Photographs.— 
INCO. 


7.3 Pumps, Compressors, 
Propellers and Impellers 


7.3, 5.8.2, 4.6.6 


Reducing Corrosion. Gas J., 51, 
97-98 (1952) June 

Corrosion shafts and columns 
pumps, 
major problem water production. The 
selection inhibitors was limited since 
the water was used for domestic and in- 
dustrial purposes. The agent selected 
was one the glassy molecularly de- 
hydrated sodium phosphates. Diagram. 


—INCO. 5718 


7.6 Unit Process Equipment 


7.6.4 


Having Boiler Handhole Gasket 
Trouble? Power Eng., 56, No. 
(1952) May. 

Answers questionnaires what 
the utilities were doing 
gasket failures did not indicate any 
clear-cut solution the problem. Fail- 
ures were reported about one-half 
the filled gasket users, The jackets were 
made copper, Monel and mild and 
stainless steel. Copper and stainless steel 
jackets appeared give better service. 
Plain Monel gaskets had about the same 
record the filled gaskets. Some com- 
panies attributed attack electrolytic 
corrosion resulting from the contact 
the boiler steel with dissimilar gasket 
metal. some cases acid cleaning was 
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7.6.4, 3.5.8 

Caustic Cracking Boilers: Preven- 
tion Chemical Methods. WEIR 
AND Chemistry and Industry, 
No. 43, 1040-1049 (1952) Oct. 25. 

Paper examines the basic soundness 
the sulfate treatment regards labo- 
ratory experiments and operational ex- 
perience and attempts evaluation 
alternative and chemical treatments, par- 
ticularly the use 
Schroeder detector, device used 
means detecting the embrittling tend- 
encies boiler waters and testing the 


efficacy chemical inhibitors, 
scribed. Effects sodium 
ganic materials and sodium nitrate 
cracking and 
treatment are discussed. crack. 
ing boiler steel depends high 
concentration caustic soda 
with metal under relatively high 
sional stress. Graphs 
INCO. 5827 


7.7 Electrical—Telephone 
and Radio 


7.7, 

All-Aluminum Conductors for Over. 
head Line Construction. Elec. 
137, No. 26, (1952) June 30); ibid, 138 
126-129 (1952) July 14. 

The Detroit Edison Co. has prepared 
specifications for aluminum conductors 
for its distribution manual and this 
summary the standard practice which 
can serve practical for any 
electric utility. Four sizes wire ate 
Aluminum Triplex for use place 
No. Triplex copper wire; No, 1/0 
minum 4/16-inch Neoprene 
used place No. Neoprene 
braid-covered copper for new 
sions. No. 3/0 Aluminum, 5/6+ Neoprene 
will system-wide place No, 1/0 
for new extensions. Use 
aluminum secondary where large quan- 
tities copper services exist should 
avoided. 350,000 cir mil Aluminum 
will used place No. 4/0 copper 
for lines primary voltage. addition 
these sizes covered 
conductors, 477,000 cir mil bare ACSR 
will used certain 24/40-kilovolt 
lines large capacity. For easy substi- 
tution, both copper and aluminum 
available equivalent Alumi- 
num should kept separated from bare 
old weather-proof copper. secure 
good lasting electrical contact 
splices taps aluminum, the alumi- 
num wire should coated with film 
corrosion inhibiting grease and then 
brushed with wire brush emery 
cloth, Where splices are made with pre- 
the covered aluminum 
conductor must skinned, coated with 
inhibiting grease and cleaned before the 
preformed splice applied. Where pre- 
formed deadened ties are applied, the 
conductor must skinned. recent 
survey power companies the 
United States the statistical 
summaries were developed: Half the 
tonnage all-aluminum wire and cable 
use today customer One- 
quarter used for transmission 
primary distribution circuits. Secondary 
circuits account for percent and the 
remaining percentage used miscel- 
laneous application. 
conductors receive preference over 
for both primary and 
oxidation inhibitor usually applied 
all joints, either before after 
ing the conductor. Some sort tape- 
friction, cellulose plastic used 
the joints, Nearly the 
companies use aluminum calle 
location, but one-quarter its 
industrial sea-coast areas. Asked for 
“ ” ’ AT 5558 
adequate,” and “poor. 
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Small gauge alloy tubing 


Corrosion-resistant plumbing 
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the Corrosion Market 


Read over 4700 NACE members 
and 1300 non-members 
ALL interested corrosion 


are few the many kinds materials and 
applications that interest readers CORROSION maga- 
zine. you are developing selling product with anti- 
corrosion applications you will find better audience 
than CORROSION’S 6000 monthly readers. 


There are two pages editorial material for each page 
advertising CORROSION. Most the editorial 
material CORROSION has long-time reference value, 
giving equally long life for your advertising. modest 
cost you can make your products, processes services 
known CORROSION readers seven out ten whom 
have some influence purchases. 


Write for copies media sheets below 
which tell you how many readers CORROSION 
has, where they are and what they do. 


Media 
Sheet 
Number 


Chemical Industry 

Corrosion Readership the Gas 
Industry 

Corrosion Readership the Pe- 
troleum Industry 

Corrosion Readers Interested 
Water Supply 

Corrosion Readership Interested 
Coatings 

Industrial Advertisers’ 
Association Outline, 1953. 


Nature and Importance Work 
Done Corrosion Readers 


Houston Texas 


Now Our Tenth Year Uninterrupted Progress 


high 
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coati 
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CORROSION 


Metal Progress, 61, No. 65-70 (1952) 
June. 

satisfy certain requirements 
types inorganic finishes and many 
kinds organic systems have been 
adopted. The parts manufactured are 
relatively small, but are produced 
sufficient quantities justify the use 
fully automatic platers for zinc, nickel, 
copper-nickel and gold, well indi- 
vidual barrel plating sections for zinc, 
copper-tin, nickel, silver and gold. 
making the number plate for the dial 
telephone, the copper-nickel automatic 
plater used coat ordinary cold 
rolled mild steel that white ceramic 
enamel can applied one operation. 
Undercoats for enamel, barrel plating 
arrangements, Sherardizing, de-ionizing 
for pure water, organic enamels and acid 
handling are considered. Photographs 


are 5573 


7.7, 4.2.7 

Study Navy Radio Receivers 
Tropical Climate. WILLIAMS AND 
Report No. 3935, pp., 1952. 

Weathering tests radio receivers 
made various materials and coated 
with different varnishes (some contain- 
ing fungicides), plastic and cellulosic 
materials are reported. Moisture absorp- 
tion and not fungus growth, was found 
the main cause component 
breakdown.—RPI. 5813 


7.7, 6.4.2 


The Chemical Behaviour Aluminum 
Overhead Lines. Alumin- 
(Germany), 28, No. 12, 455-456 (1952) 
Dec. 

Opinions vary whether pref- 
erable use ACSR Aldrey cables 
under poor atmospheric conditions. 
though some cables ACSR and Aldrey 
installed close the sea have retained 
perfect serviceability for some decades, 
safe distance from the coast. 
can assumed, however, that cables 
which have shown good chemical re- 
sistance for twenty years more, will 
remain good order for another 
years. Reports from England, France, 
Italy and the United States are included, 
all which give favorable reports 
the corrosion resistance aluminum 
5816 


7.7, 6.4.2 


Making Connections Underground 
Aluminium Cable. Rocorr anp 
THYSSE. Elec. World, 138, No. 129-132 
(1952) July 14. 

Aluminum underground cable connec- 
tors are installed hydraulic compres- 
sion tools; the tubular compression 
sockets for the aluminum cable are also 
aluminum. Corrosion one the minor 
problems the joints are carefully 
taped. Surface oxide causes high resist- 
ance contacts. joint compound will 
best overcome this, breaking down 
the oxide film. Metallic particles 
one such compound form current-carrying 
bridges across the contact 
result time and temperature influ- 
ences compression joint, the metal 
may “relax,” causing creep under 
pressure. The creep rate for copper 
greater than that for aluminum, under 
pressure. order enlarge the areas 
contact, between connector and cable 
and between the strands cable, thereby 
decreasing possibilites creep, indented 
crimped connections stranded alu- 


110a 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


minum conductors should large 
area and the indent should deeper. 
secondary network system designed 
clear cable faults the operation 
Limiters, unless the fault burns itself 
clear. The compression connectors for 
these installations must about per- 
cent longer and installed with one 
more additional indentations, than the 
case copper. case where alumi- 
num and copper cables are joined, the 
aluminum compression splice connector 
can varied provide multiple con- 
nections between aluminum and copper 
cables. Adapters may also used for 
joining the two cables. These consist 
tubular aluminum compression sockets 
which receive the aluminum cable, joined 
plug which may inserted into 
copper connector, The “reducer” used 
for joining cable end end. alumi- 
num and copper compression socket 
joined together the factory. con- 
necting primary cable the effects the 
connector compound the quality 
insulation are importance, for they 
may cause swelling rubber insula- 
tion. new compound, recently devel- 
oped, has particles suspended 
polyisobutylene vehicle. Heat cycle tests 
are necessary lower rates (100 125 
degrees C), since primary cables cannot 
secondary cables. result this, 
shorter contact lengths and fewer inden- 
tations primary connectors are pos- 
5753 


Deterioration Transformer Oil. 
Part Transformer Con- 
Petroleum, 38, 281-297 (1952). 

Transformer constructional materials 
influence the rate oil deterioration. 
Experiments determine this influence, 
both accelerated basis and under 
conditions approximating transformer 
practice, are described. Copper shown 
much more active than any other 
similar material and the reasons for its 
variable behavior have been investigated. 
Under certain conditions impregnating 
varnishes are involved sludge produc- 
tion and lead erratic oil performance. 
The exact mechanism involved not 
fully understood, but believed 
associated with the formation oil- 
soluble copper salts the interior 
coils interaction between the wind- 
ings and varnish. The 
migration copper from coil interior 
the surroundnig oil proved. Thin 
films varnish used protect exposed 
metal surfaces are shown inert 
towards oil and form effective bar- 


riers isolating the metal from contact 
with the 5832 


7.8 Wires and Cables 
(non-electrical) 


7.8, 8.4.1 

Corrosion Colliery Winding Ropes. 
Hansom. Wire Prodn., No. 
(1952) July. 

The main causes failure wire 
ropes are considered and the steps which 
can taken increase their lives de- 
scribed. Records Ruhr collieries over 
many years show that galvanized ropes 
last 20-25 percent longer 
galvanized ropes, even though the for- 
mer are often used only for the more 
arduous service conditions. records 
rope breakage contain very few ex- 


amples galvanized ropes failing 
The article also 
briefly the relative advantages 
ZDA. 


7.8, 8.8.5 

Wire Production Brazil, 
(1952) June. 

Describes the works the 
which 
Geraes, Brazil. Four blast furnaces 
four Martin furnaces are installed 
iron and steel making and the rolling 
mill and drawing equipment are briefy 
described. Wire galvanizing done 
single line carrying wires. The 
grease-drawn wire annealed 
tunnel-type furnace 750 degrees 
800 degrees hydrochloric pickled 
and then dipped 450 degrees 
All the wire asbestos wiped, but 
given either dull finish 
water quench, satin finish when water 
quenched ft. from the wipe, ora 
silver finish when 
from the wipe. Zinc aver- 
nized each day.—ZDA. 5804 


7.10 Other 


7.10 

How Choose Spring Materials, 
(Concluded). 
Materials Methods, 35, 112-116 (1952) 
May. 

Explains how the cost 
ance spring depend the material 
used and how each meets par- 
ticular stress, accuracy, corrosion-resist- 
ance and shock-resistance requirements. 
Table gives mechanical and_ physical 
properties, heat treatment and uses 
twelve common ferrous 
spring 5656 


7.10 

The Spring Steels, Their Develop- 
ment, Properties and Applications. (In 
German). AMMARELLER. und 
Eisen, 72, 475-488; disc., 488-489 (1952) 
April 24. 

Gives 


results scaling tests and 
alternating-stress tests. Effects 
face finish, corrosion and cross section 


specimen were studied. Describes 
manufacture, heat treatment and appli- 
cations the springs. diagrams 


7.10 

Air Brake Corrosion Problems. 
Westinghouse Air Brake 
Co. Ry. Mech. Elec. Engr., 126, 
72-76 (1952) July. 

Corrosion air brake 
discussed. Among the materials used for 
fabricating the equipment are 
cast iron, brass, zinc, die ca: tings, steel 
plastics, aluminum alloys and stainless 
steel. The protection discussed 
are dip painting using zine chromate 
oxide primer, protective coatings 
use oil containing inhibi- 
tors. Accelerated laboratory tests 
water spray immersion tests, 
ing results appearance, weight 
sometimes tensile tests are used. 
door exposure tests follow the 
once nickel plated, are now 
plated. 


Apri 


On ¢ 
vest 
a fa 
sults 
year 
alloy 


Calg 
Cath 
Dow 
Nico 


failing 
Mentions 
hot 
Wires— 

5508 


16-18 


started 
Minas 
laces and 
alled for 
rolling 
briefly 
done 

res. The 
pickled 
degrees 
but 
en water 
ora 
inches 
5804 


(1952) 


perform- 
material 
par- 
rements. 
physical 
uses 
nferrous 
5656 


Develop- 
ons. (In 
tahl und 
(1952) 


sur- 
section 

5657 


Brake 
No. 


ment 
used for 
steel 
stainless 
iscussed 
such 
ight 
Out- 
the 


1994 


INDEX 
ADVERTISERS 
Vol. April, 1954 No. 
eee 
Allen Cathodic Protection Company....... xiii 
Amercoat Inside Front Cover 


lite Company, Division 
Corbide and Carbon Corporation.. 


Barrows Porcelain Enamel Co............. 
Carboline Company 
Carpenter Alloy Tube Division, xii 
Cathodic Protection Service.............. 
Cathodic Rustproofing Company.......... 
Chemical Power Products, Inc.......... 
Coast Paint Lacquer Co............... xiv 
Corrosion Rectifying Company............ 
Dow Chemica! Company................ 
Electro Rust-Proofing Corporation......... 
Federated Division, 

American Smelting Co.......... 
Gates 
Humble Oil Refining Company.......... 
Internationa! Nickel Co., Inc., The........ 
Sales Corporation......... 
David Long Corporation............... 
Michigan 
National Association 

Corrosion Engineers ......... vii, 140, 67, 
National Carbon Company, 

Union Carbide Carbon Corp......... 
Nicolet Industries, 
Pipe Line Anode Corporation............. 
Pipe Line Service Corporation............ 
Pittsburgh Coke 

Inside Back Cover 
Polyken Products, Dept. 

the Kendall Company.............. 
Positions Wanted and 
St. Joseph Lead Company................ 
Saran Lined Pipe Company.............. 
Solvay Process Division, 

Standard Pipeprotection, 
Back Cover 
Tapecoat Company, The................. 
Tnemec Company, Inc................... 
Tretolite Company ..................... 
United States Stoneware 
Visco Products Company, Inc.............. 
Wright Chemical Corporation............ 
INDUSTRIES 
8.1 Group 


The Effect Excreta Aluminum 
Light Metals, 15, 261-266 (1952) 

Effects human and animal excreta 
aluminum and its alloys being in- 
sewage disposal plant, 
factory latrine, and cattle Re- 
sults obtained after exposure 
ite that aluminum its 
are suitable for use each 
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ing the quality 
protective 
material: How 
does stand over years service? 

You don’t have experiment when you 
specify TAPECOAT. quality coal tar 
coating, and coal tar nature’s own de- 
fense against corrosion. 

Since 1941, when was introduced 
the first protective coating handy tape 
form, TAPECOAT has proved its ability 
keep vulnerable steel surfaces 
new” condition year after year. That’s 
why specified those who know 
that continuing protection the first 
consideration. 

For years, TAPECOAT has provided 
dependable protection pipe, pipe 
joints, tanks, etc., above ground and 
under ground. 

TAPECOAT comes handy rolls 
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apply and the coal tar provides both 
bond and protection the same time. 
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good coating job the terms any insurance 
policy. For they insure the kind protection 
you'll receive when your gas oil line goes 
underground. 

That’s why pays carefully examine the 
specifications any pipeline enamei you buy 
and sure that every drum the enamel meets 
those specifications. 

And that’s why publish the specifications 
Pitt Chem Modified Pipeline Enamel and 
you compare samples from any drum 
ship with the shown above. 

We'd like have you prove yourself that 
Pittsburgh Coke Chemical’s coal-to-enamel 


wad 5083 


when you specify PITT CHEM MODIFIED Pipeline Enamel 


quality control consistently produces superior 
product that performs better application and 
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